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| View from the Balloon at 
+ analy the City of Cheſter appearing in the Center. DE 
The other, a Sperimen of Balloon Geography : belng a P. 
from above the Clonds, of the Country between Cheſter, and War. „„ 
, with ade Track of the Balle i the In. 
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For their, POLITE. ATTENTION. on, 
the Day of Aſcent, and Preſervation 
of oRDER during the INFLATION :. 
on which, the Succeſs of atrial 


throu' the Want of which, ſo many 


have already failed; for the kind 
Anxiety manifeſted during his Ab- 
ſence; and for their friendly con- 
s GRATVLATIONS, on his ſafe Re- 
turn; the following Account of 
the -g jr written at 
„ by their Per- 
miſſion, with al Gratitude, Eſteem 7 


their Requeſt, 1 


and ReſpeQ, 


DEDI 1cateD, 


vy cheir moſt obliged, | 
and moſt obedient Savin 
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* 2 * oft Elruation,, (Page ies r 
. SpeAatar is ſuppoſed to be in the Car of 3.1 Bal ff. 
Joon, ſuſpended above the Center of the View: + | 
looking dun on the Amphitheatre or 2 Floor : 2 —ͤ 
of Clouds, and ſeeing. the City of Cheſter, a it 
appeared throu* the Opening; which diſcovers | 
|. the Landſcape. below, limited, by ſurrounding : +2 6 4 
|  Vapour,. to ſomething | leſs chan tu Miles i ä 1 
Diameter. oy JJ 
The Breadth of the blue Margin defines the — | 
apiitrent Height of the Spectator . in the Balloon +. 1 rs 
4 (viz. 4 Miles) above the white Floor of Clouds, 
as he hangs i in the Center, and looks horizontally 
| round, into the azure Sky, e 
3 The Ballon over Helſhye-Hhll in Cheſhire, © 
| at half paſt II. on Thurſday the 8th of . 
der, 1785. (Page 78.) 2 - 5 
It is. ſeen in the South-we e, 88 8 
The View was taken i in a yy. F ield, 3 at the ” 
End of Sutton-Cauſeway. | 3 „ 
Helſbye-Hill, tho' upwards of boo Piet: 5 „ 
appeared from the Car of the Balloon, 10 en e, 
| the ſame Level with the Grounds Belo. e TREE 
Z. (e) 4 Balloon-Proſpect from above the Clouds, g .- 
| (Page 154, or Chromatic View of the Count zy 
between Cheſter, Warrington and Rixton-Moſs 
in Lancaſhire; ſhewing the whole Extent of tue 
aerial Voyage; with the meandering 2 of the 3 
9 chrou the At | „ 
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2 ipal Places mentioned in the Excurſion. 


; : : 3 when placed flat on a Table or Sai, 


; applying it cloſe to either Eye, at the ſame Time: 
mutting the other; or by looking throu' the 
Hand, held a little open, and cloſe to the Eye; 


in which the Proßß⸗ 


Wh the Top of the Page. 


4 Thy Feplenatory Print (4); 21 1340 which. 
de the former by giving the Names of the 


N. B. The: Circular Viso 1s ſeen to the beſt 


and rather in the Shade: the Eye TJookipe'4 wu 
* upon the Picture. 

Whoever will be at the Troubf: of. Mering 
Ane Parts of te- Balloen-Projpett, throu” a 
very ſmall Opening, made by rolling a Sheet of 
Paper into the Form of a hollow Tube, and 


7 = 
* + 


may form a very accurate Idea of the Manner, 
a below was repreſented 21 


dually i in Succeſſion, to the Aironaut ; ; whoſe Sigh it 
was bounded 115 2 N of "NPY as n 


„ 
4 7 * 
N 1 82705 "Lite 


2% K F 


e of the ; entcvLAk vp, eve even 8 * 
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The Plate will then lye over at the Bottom, 
and at the right Side of the Page. 

Fold the Bottom up into the Book, even with 
the Margin: and the right Side in "Tikes Manner, 

Obſerve. to place the Bottom of each of the 
other Plates, even with the Bottom of the Page. 

The Plate will then lye over. at the Tepe and 
at the right Side of the Page. 

Fold the Top down, 1010 the Bock, even with 
8 Margin: and the right Side, in like ns. M 

* circular 22215 . Page * 8 
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. mich ce Pew before. ** 223 is read, | 


8. Note f aprite £ 1 
18. Note (a)—=Cube of the Velocity Kc. ite (as 2» {om 
Copies) Square of the a &c, the Refi Rence 
will be'as 3X 3z=9,-See Chambers's Dietonary, 
under x £8$18TENCE. 
23. Section 21, Blot out [Signs] of Currents, 
26. Before All Things being thus prepared, inſere 1 
i ni. 25. 
33. Line 3 o' Clock, write I. o Clock. 
54. Section 32. — an Extent above * or 2 7 Miles, write 
| an Extent of 02 Miles, See the Occaſion of this 


82 


Miſtake in Note (a) Calculation SECOND, which 
makes the Anſwer 102 Miles, 1 Quarter, 3320 Yards 3. 
and the Anſ. to the | 
PROBLEM being x02  ;2 30 | 

ves the Proſpect 13 Yards 
gi than tbat over the Clone. | 5 


34. Line 4. — great Turnpike-Road, vvrite great public Road. 
I 2 (6) A or Moore's Practical Navigator, inſere 
ee Page 
er Note 2 2 See Section 84. Note (5. 
ne 5. from a vertical Situation only, to be ſeen, write. 
to be ſeen from a vertical Situation only :. 
174. Line 1.—ecxcefſine Diminution write exceſſi vo Diminu- 
tion. 5 


1277. Line g. — contain write contains, 
a. The Sections 259, 260, 261, are repeated. 


234. Line 6.—2 Yard, Tr. ite two Yards. 


| — Line 3. After the Wards in Danger of breaking; add the 


Bottom of the Balloon muſt be opened, or the up- 
© per Valve drawn, And eroſe. che Remainder of the 
Sentence, | 
237. Line 4,which' is a Sign that the Balloon deſcends, 
. _ evrite (which is a Sign that the Balloon deſcends), 
242, Line 21,—ſupercede, write ſuperſede, 
263. Line 5,-commonly : aſcend, write commonly aſcend :, ' 
266. Line 21.—their Paſſage orice its Paſſage, 


271. Line 34.—each 4 Feet write each 4 Inches, 


278, Lines 15 and 18.-third Tables and third Table, write 
fourih Tables and fourth Table, 


283, Note (a).—more than the three firſt Decimals . 


more than the four firſt Decimals, 


288, Line 5. Aſter ,0000076, inſert which, n divided by 


I, gives A Cypiier leſs, 
288. 28 11. with 4 on 25, write with 4 on 25, 
| _ Note 


erm) 


290, Note (a gat low Mater.) write at low Water, 


292, Line 23,-there will remain the greater Height, crit 


tere will remain, . 8zconDLY:z. (ſee Section 367) - 


, 


the greater Height 


« 


303» Line 6,-(viz, the 8,) ewrite (viz, the 8,0. 


Line 10. Marginal Note. —7tb 
7th Step in Seftion 7 


- 


311. 


312, Line 29. After The Anſwer, &c. inſert , made by reject- 
317. Before the laſt Line 
318. Line 23.—the 2d Tenth, «write the rt Tenth, 


10, After Line 23, inſert. 
. : _ I,By l f 


68, 


F- 


Thermom. 


the Practice of the firſt Example, write 


569. 


Practice of the ſecond Example. 


ing a Cypher, 


STAGE. 


319. Line 13.—, gives 7. write , gives 97. 


322. 
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laſt Line 


remaining Feet. 
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Step in Selen 366, write 


— 


but two. —and the remaining Feet ꝛurite the 


U 
— 
. - — 
——— — 
2 2 „ ——— —⅛ 


— — OR 


—— 2 4 _ —— — 
— —U— os na . wy uy 
. N 

— 4 


Nr x, x Wigs 
* 


r 
1 8 N 
5 7 ; * SHY! 
. . 
= l N 
i 8 . "Tex. 


* 
* 


» a 4 
«x >. 5 
9 . * * PB £ * 5 * 2 + 


AIROPAIDIA : 


CHAP: ER . 


» 9 
* 5 1 4 4 * 


$ by 


'S »% * 


1. Public | _ | py Introduction 


12 a conſiderable Time, 
been ente ned with TOP of 


A > 


atrial TT.. ot OE ys vs 

Such Accounts are, in many 1 
ed, vague and unſatis factory: by 
no Means adequate to the Expectations 
and Wiſhes, which have been formed 
by thoſe, who have not yet PRI 
the profound N of the Atmoſ- 
phere. e $ re $i ad 
: + - THE Voyagets TONER now. anduritate 


| les of gk 
then, been pretty accurate in — oes s 


to Time Place Diſtance and Velocity : 


Circumſtances. highly worthy of Re- 


mark, in order to eſtimate the Im- 
provement already made in this won- 
derful Diſcovery, and point out its 
Uſe: but neither ought the ſeveral . 
Occifions of F, * in the Expe riments | 


* g . _ ; 4 < 
: ; \ ; 
| 
1 
7 1 5 ff 
Fu 
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lien” a8 4 
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. \ a BXCURSION | 
60 * Sales a8 they will be found : 
to ariſe more from a Want of Prue _ 
deence and Foreſight in the Managers, 
than from any Defect in the Machine, 
or the Principle on which it acts. Such 
Failure ought therefore to throw an 
5 additional Light and Credit on the Art: 
it is not to be doubted, will continue 
to drive forwards with the ſame rapid 
Succeſs; > nor mt. ri. the Art elt 
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„ | Perfoftions *ill av elite Skips wake 
me Circuit of the Globe: a Nayiga» 
rom which, from its Novelty and 
Importance, deſerves to be dafür 
n a feparate Treatiſe. 
den- 3. Balloon-Voyagers have likewiſe 
e born particularly defe@ine in beit 
DPDeſoriptions of aerial nr 
tes Scenes of majeſtic Gian- 
=: ___ -deur which the unnumbered Volumes 
of encircling Clouds, in moſt fantaſtic 
- Forms a and various Rae. aue S.: 


tray to a Spectat vr placed as in. Centr 8 
. of: the Blue Beese them: con 
templating at the . Inſtant, and Po 
_ apparently at ſore Miles. Diſtance im- | Fe 
mediately below, a moſt exquifite and . 
ever - varying Miniature of: the iini 
Works of Man, heightened hy the ſu- 
preme Pencil of Nature, inimirabl = 
elegant, and in her higheſt Colouring. 
_ Such are the Scenes whieh, * 
looners all allow, conſtitute the true 
Sublime and Beautiful: inſpire Ideas 
of rational Humiliation to a ming 1 
Mind, and raiſe the moſt eareleſs Mor-. 
tal to an unknown Deg of enthu- 
ſiaſtic Rapture and Pleaſure. | ot” wa 
Every Beholder is a Judge of the 
Soesnery around him: and no one, it 
is preſumed, ever aſcended. into the 
Atmoſphere on a mild Day, win 3 
found and well ballaſted Balloon, that 
| Gi ngx with e e eL of 2 . : 
ſecond Voyage. 1 
4. Yet notwithſtanding, as hens — ä 
mance is known to be the Parent cite the Ardor 


3 
. Co 
5 B 2 3 * 


e All EXCURSION | 


"= F. ear, the Bulk of Mankind, which 
are by far the greater N N amber, will will 
5 long continue to entertain "abſord Ap- | 
prehenſions concerning it; to oppoſe 


and ridicule the Invention; as they 
will oppoſe every other ' Diſcovery, 
which they have neither Talents _ 


 clination or Leiſure to underſtand. 


- This Reflexion ſhoud, on the Rs 


_ trary, rather excite than check the 
Ardor of the Skilful and Scientific, to 

n and promote the Art. 
In the Hiſtory of Airoſtation, each 


Bil is yet new ; and uncompared. 
Every Circumſtance ought therefore 
to be carefully recorded: ſince it woud 


be unfair to fix Bounds to Science; or 
argue, that ſuch Inferences, as ſhall 
demonſtrate the great Utility of the 
Invention, 1 may not be drawn from 
Circumſtanees which Inattention might 
1 to be mot 1 * 
minute. 

5. The Ne 18 . to wb 
3 Th ſerve and this Account being ad- 

a e " Wn 


ee if 


| | 


7 \ x 
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A, 


| FROM CHESTER, 8th + $2PTBMBER, 1786. 10 
dreſſed to theGenerality;and not tothe 


Curious and Philoſophic only; many 
Circumſtances are added, which woud 


otherwiſe have been conſidered: as ſu- 


perfluous: and ſome it was: thought 
proper to repeat, in order to connect 
the Thread of the Narration, without 


the Neceſſity of 1 Reference 55 


to the Sections. he Ws 


6. An —— e . teh Squalls of 
Wind the by 


preceding the 
Aſcent, 


with Mr. Lunardi, that lie ſhoud re- 
fign his Balloon to Mr. Baldwin on 
Wedneſday'the 7th of September; an 
Advertiſement to that Purpoſe ap- 
peared in the Cheſter Paper: and on 
Wedneſday Morning, a great Number 
of Spectators aſſembled in the Caſtle- 
yard of the City of Cheſter: where 
many waited till half paſt IV in the 
Afternoon; Mr. Lunardi declaring 
that, on Account of the Violence and 
Unſteadineſs of the Wind which blew 
from the South and South-Weſt, it 
was dangerous to attempt the Inflation 
of his — and Mr. Baldwin con- 

Ek . Unving | 


5 1 * 1 
* 
- 


An zx0U2SION | 


Hb aſſert that, if it cod be 
| Hilled, he was willing to | 80 up. | 


The Weather was then rac 4 


but Mr. Baldwin, thinking the Hour | 
cco late to begin the Inflation, which, 
judging from the two former Infla- | 


tions, coud not probably have been 
completed till after Sunſer ; made © 


Propoſal to Mr. Lunardi, that he ſhoud - 
vo poſtpone the Exhibition till the next 


(a) Day. The latter, after fore Re- 


' tuQtance, arifing from a Fear leſt the 
Public ſhoud diſapprove his Conduct, 


politely complied with his Requeſt, on 


Mr. Baldwin's faying that he woud 
- take _ Manns: on CO 4.) 


__ 


; n 1 FE 3 OfSadjui ada 
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e . Book 37s A 
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r 
enapryn n. 


pasraua rien: ron TAE Venter, 


| Sedion 7: : N Thurſday the 8th of 
Wa in September 1785, at 
IX ; in "het Moruing, one of the Can- 
nous (a Six- pounder) was firſt fired in 
the Caſtle- yard, to inform the City. 


and Neighbourhood, that the neceflary ? 
Preparations were making to nag) 


the Balloon, Mi 
Till VIII that Morning, the Air had 


= | been hazy: but was then clear, bright 


and calm below, with an upper Tier 
of light Clouds in the Zenith moving 


from South-Weſt by Weſt, and denſe 


ones riſing 3 in the Horizon. 


8. At X o'Clock, the Proceſs I x. N 
| with the Inflation of an Mo A 

| Globe eighteen Feet in Circumference, "Ne 
of Silk Tiffany, made the latter End 
of the Year 1783, and decorated with 


Fainting, NO and Devices : in 


3 . PREPARATIONS FOR THE VOYAGE. 


the Performance of which little Work, . 
Mr. Baldwin was (in the modern 
Phraſe) the ſole ee Architect 
"I a Workman and DOR: 
7 An air"... 9 9. The Airoſtat was preſently tbe. 
- — rated by the Hands of Mr. Lunardi ; 
| and continuing to turn gently the 
ſame Way round its own Axis, af 
forded a beautiful Spectacle to the Be- 
holders: remaining in Sight about half 
an Hour. It was intended to ſerve as 
a Sort of Pioneer, to delineate the | 
: Track of the great Balloon. © 
10 Fate, | 10. It fell at ſome Miles Diſtance, 
tis ſaid unfortunately on a Hedge, and 
was preſently. torn to Pieces by the 
Eagerneſs and Avarice of the Purſuers, 
who expected and undeſervedly. ob- 
tained the Reward gromiſed 1 in the 
Letter appended to it. 5 
5 een en. 11. At XII the Cannon fired a OY | 
FI cond Time, to announce that the Pro- 
ceſs was in a 1 Degree of: F or. 
8 wardneſs. 406 EY CO Tn 
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ernronr ron THE VOYAGE, „ 
oy. this Time Mr. Baldwin went; 


with ſome Friends, to take an early 


Dinner: he alſo recapitulated the Ar- 


ticles, to BS: certain t en, Was 


omitted. FFF 


12. The e Inventor, 


1 he aſcended, may be of Uſe to 


future Aironauts; to whom only it is 
add reſſed. IR 


cl W for | 


the Voyage, 


21 


The Cable 104 Gr are een 5 


as Part of the Balloon. 


13.5 — 
12. Article x I, A portable Barometer, (a) with 


ON CO 


a common en or Bulb, (purchaſed at Lau- 


ſanne.) 


12. 2. Martin- Ts (b) with Faren- 


beit“ 8 Scale 0 00 wm” the Degrees of Temperature. | 


LF S 4 | 12. 3+ Com- 
090 Phil. Tran. Vol. LXVH, for 1777, Part II, Page gr z, 


eontaining Sir G. Shuckburgh's Rules for the Menſuration of 
Heights with the Barometer, Alſo N e 52 * | 


Part II, Page 681: 
(5) And Page. 683. 


e It were to be wiſhed ther the Diviſions of the Ther. | 


mometer by Farenheit were become general throughout Eu- 
rope, in preference to thoſe by Reaumur yet retained abroad; 
which Diviſions of Reaumur are not fufficiently minute to 
mark the Izait ſenſible Change in the Temperature, are ſubject 
to frequent Miſtakes, and the Inconvenience of adding in The 


Notation, the Words above or below the Cypher, zero, or Point 


of Congelation: beſides their being in Canverſation not eafily 
' compared with thoſe of Farenheit ;z each Degree of the, latter 


having to that of the former nearly the Proportion of 18 t: 
bo ce Farenheit from the freezing Point upwards to boiling 
ater oy 218=—=32=180?, and Reaumur to the ſame Height, 
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a Wet ſpolls Paper. 


OY 3 e ee r n . | 


, to be uſed when the Sun is intercepted from the 


. View by Clouds, in order to diſcover — 


the Ballobn turns round. 


12. 4. Don, or ſmall Wag, 60 0 EF 
in the Pocket, and thrown out, when enſhrined 
in Clouds ; or at any other Time, to * the . 
Riſe or Fall of the Balloon. 

12. 5. An Aſſes Skin Patent Pocket-book 


* 4 


12. 6. Two red Lead Pencils : each peneil 


ready pointed at both Ends, to ſave Time and 


Trouble: - preferable 1 to Ink, WHOS. may be ſpile 
or frozen. - 5 
The Strokes with red Lead are not fo * 
obliterated, e ae Wide & . "Lad | 


Peneil. 
12. 7. A ſmall a Knife un ie 5 


open, of Which —— A Fair of 
Seiſfars. . a 
12. 8. 4 5 


10 Diviſions; 11 8 eaufve fpe £6 of In which there 
1 au evident Overſi 1 r fee his curious and pliiloſophic In- 
veſtigation of the A pere im Eſſuis for I. 
to. A Neuchatel, 1783. 

Frequent Mention being made of the Thermometer ene ; 
according to Fatenheit's Scale, in different Parts of the fol. 
lowing Account; it may not be amife to ſhew the cor- 
reſponding Points acc6tding to Resumur, takew from © Ther 
e univerſet de Comparatfon, ex trait du Nas d 

y6que de M. L Abbé 1 | 


Farenhelt, X + 
13 14 & rsbevetbe 0 ee. 
24 ditto nearly. 
175 #-qths ditto, nearly. 
gthy ditto, early, 
We = 1 40 ditto; . 
7-gth ditto; newly, 


* | 1 98 89 9 


$2, „ ov 


8 OP - CONTINUED. = 


1 A wicker Bo 
only dees Parts Call, half and half: ſuch Bottles 
are more:ſequre : and ſuch Mixtuce.will not ſoon 


_—_ Th Gone”: n 'bet» 


the;Fingers, or Pocket- book, as C 
8 Fruit, Biſcuit, Bread. 


Back. ſerving as a Table. 
12. 11. Two Neadles with, large Eyes: the 
raw Silk put. through, and tyed on 2 Knot at 
the. Ends to prevent the Needles from being loſt ; 


to be ready Mtheiloſtant waned, to; n up-any 
Holes within Reach, in the I 35 * | 


being firſt tyed up with Twige. 4 
Phe Needles: to be-ſtuck, into Parchwent, con- 


taining a:(mall Hank of ra Silk: the, Negdle 
Silk: 408.c0updr the Feten | 


dry.” 


; eee e 
Side, of-che Car ; when above all Clouds, ta ſhew, 
hy the Divergeney of the Threads, the \Elefri- 


e the Air. | 
12. 12. Aifew Nanda of Dutch Trine, look 


in the Pocket, 40.tye «he Neck of dhe Bellen 


_ in.deſcending. 
42. 13. For aß r 5 wy Dutch 


Tirine, half. a HAile long. , on a Reel, or Pulley, 
* Lengths on different Reels: alſo to each 
"F-7- -o . 


tle of 1 Water, 5 


eee Ae Proviiens, anhich. do not b 


I oc ho At a 
which the Aironaut may de ſuppaſed to paſs: the. . 


mvkNTonν ron THE - VOYAGE . 


Reel à Flag, made of white ' inen, 2 ved 
ſquare; and fetched by a ſlender Lath ; one Side i\ 
of the Flag being bound and ſtitched round N 
es alſo a Piece of Twine; two Yards long, is to be 
RY faſtened by its Ends to the Ends of the Lath: - 
| Loop is to be made in-the Middle of the-Twine :- ._ 
—_ and to the Loop is to be applied round the Mid- 
l WP 5 dle of the Lath another Piece of Twine, which 
_ will prevent the Lath from AIR wu 5 and will 
Keep the Flag always ſtretched. i een 
By this Apparatus, Obſervers wa wins may 
be enabled to eſtimate the Height of _ ee 
as will be ſhewn in its proper Place. i TO | 
12. 14. 2dly, To try the Denſity of the Air, | 
1 different Heights, above the * Point 
with Water; below it, with Brand. 
In a Baſket take two Pin decades, one” full 5 
of Water, the other of Brandy; and ſix or eight 
. ones: allo a ſmall Metal Tunning-diſu. 
. Let one End of a String be tyed round the 
ä Neck of each Bottle: and the other End ſealed 
do the Top of a large Cork much tapered, to 
enter the Mouth eaſily. Round each Neck, tye 
2 a Parchment Label, large enough to contain in - 
abbreviated Characters the Number of the Bottle; " 
Time of Obſervation, Heights of the Barometer 8 
and Thermometer, while on the Groun t. 
When an Experiment is made in the Air; pour MH 
off a full Bottle into an empty one: put the Cork 
| into the emptied Bottle, and mark again the! 


ik 


x * 


[ 
\ 


1 
0 


— 


© CONTINUED: | 5 


ata "Pinan "Thermometer : 1 are 


to be compared with an Eudiometer below, to 


12. 15: A third white Linen Flag, made as 


above, and tyed to the upper Hoòp of the Bal- 


loon, ſo as to hang in Sight, will give. Notice 


of a Change in the Wind. 
12. 16. A Yard of thin Ribbon, two Finch. 


1 tyed to the lower Hoop, will mark 150 


Riſe and Fall of the Balloon. 33 


(42. 17. A Magnet and Iron Filingein in a a thin 
Pewter Diſh with a Cover Alſo 3 

The Priſm and large Teleſeope were 1 8 
as too heavy. ) And the Sextant or Quadrant 
coud not be procured in Time. They woud 
have been of little Uſe, as no Horizon of the 


round Earth was ſeen during the Excurſion: 
and it is preſumed, that the circular Horizon is 
ſeldom viſible, when the Balloon is at any con- 


ſiderable Height; the Accumulation of Vapour 
between the Eye and Horizon preventing it: 
tho! ſuch arent remains n to W 


| from below. 


in 8. Eight Bladders, = 1 8. half Wee 
and differently coloured for Ornament, tyed 


round the upper Part of the Car, Breaſt high when 
; the Aironaut ſtands deci in 2 the . 


2 * e 18 A Ig: 7 5 20 "Y 4 


8 19. eee W OY 2 "ties 
Pigeon, in a 6 OE VE of Matting. 8 
12. 20. Fer- 


3 


. 


3 


diſcover the Rarity and Purity of the Atmoſphere. op 


& 


s Section Fl 
Cable and Reel 2 
- _ recommended, | 


ber and ſome particular Uſes, are 


F en IMPROVED ANCHOR. 


= — Repper, :8alt; Ginger.s $0419 the. Ef. 
- tes of Taſtes, which have e W 


e nne, 


CHAPTER III. 


Abbe 10 AIRONAUTS. 


HE following Anchor 
and Cable, for greater 


recommended as an Improvement. 


Rr FS Le 
N 25 # 24 4 
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* ** f 
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3 


A Arong Iron double Grapple, mor- | 


hen e ane. pans to a Rope, (a) 


half. 


0 The Strength of the ws a: Cable, if 
its Length does not exceed 10 or 12 Yards, 
_ -ought to be ſuch as to ſupport a weight, greater 
than the =—— of the Balloon and it's Appen- 
; e Reſiſtance made by the, Grapple 
againſt ihe” alloon ated on by the Wind is im- 
_ mediate : The Rope ought e to be made 
of Indian-Gut, as moſt elaſtic, or Silk, as light - 
ft. But if the Rope be half a Mile, or a Mile 
Jong; the Reſiſtance is gradual: the Balloon 
deſcending for ſome Minutes ; and having an 
open Space to move in through the Air: the 
Rope or Cable acting as a Radius, and the Levity 


of the Balloon an Oppoſition of the: circum» 


ambient Air preventing at from falling, with any 
Violence. 


The Shorter — may | be uſed at the Height | 


8 Do 


a eanLs: DrSeRIED.. 


half # Mile, 6r better + Mi iy: 3 tt; 5 

if not all; a Part of which at leaſt, 
at the Diſtance: and for the Length 
ten Yards from the Grapple, ſhoud be 
of Silk, as a non Conductor: alſo other 
ten Yards, at its upper End, counting” 
from the Reel or Pulley to e the 


Silk ſhoud be tyed. 


The Reel or Pulley . at 155 
eighiteen Inches in Diameter, and fixed 


vertically in the Center of the upper 


Hoop, ſeven Feet above the Bottom 


of the Car; by Means of three or 


n 


Fo Stn, © !ʃ—“L?ßñò 


four Iron Rods faſtened in the Bottom 


of the Car, and meeting togerher 
above the Reel: the Rods fo ſtreng 
as to prevent the Shock which other- 0 
wife the Aironaut woud receive in 


alighting on the Ground. 
The Neel ſhoud have one, or- two. 


Iron Winches or Handles, one at each 
THE: of the” Reel; 


* 


from riſing z.ot to moor it, by winding the Reel, 


and AI down "wu or ad tothe Ground. 5 


. 


with moveable. 
| Handles | 


of 10 Yards; f in wid of the longer, to prevent it 


gre We." 
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| -|Cautions 


IR Operations are to be- occa- 


7 16 | [cavrions 70 By oB8xRVED. 


| Hilddles of Wood round them. The 
Reel may be furgiſhed with ſudden | 
Checks; or gradual . as in a 
"out; to retard ne 15 dard ; 


C- 


eros TO, BE OBSERVED, WHEN IN THE AIR, 

14. The two Extremes to be avoid- 
3 Ex- d are, too ys an ent : and too 
| precipitate a Fall. Wt. 


9 hs ty The former is to 8 5 
| when the Balloon has ſwelled confider- 


ably, and ſtrains as if ready to burſt: 
from the Shape of an inverted Cone, 

or Children's Top. changed to that 

of an oblate Spheroid, or Turnep. 
It is therefore neceflary to look up. 

at the Balloow from Time to Time: 
and either open the Mouth, or as it is 
ſometimes called the Neck, for an In- 
fant; or draw the Valve; which is 
done by pulling a Cord fixed at the 
e Top of the Machine and running thro? 
it to the Hand, till the Balloon oY 
appears full without ſtraining, . 


Ve 4 


ſionally repeated during the Aſcent. 


| tended as above mentioned. 


fk it . equired to kit ſtill higher ; J 
Nabu throw out Ballaſt, and de. 
P the Operations. 2 

The propoſed Quanti ty or Ballatt b * 4 
ing thrown out, the Balloon will have - 
cue: its utmoſt Height, and become 5 


ſtationary, i. e. neither riſe nor fall. 


The ſelf Deſcent of the Balloon is „ 
only in Proportion, as the inflamma -x 
ble Air or Gaſs eſcapes thro" imper- 5 250 
ieee Holes in the on 'or Seams, BEE 


2dly. To. PREVENT. x90 PRECIPT-| 7 


<2 $03, 27 OFE e 


i” 5. 1ſt; Tye, or compreſs the Mouth .ay. Cds 
9 the Balloon, for a Moment; which cphate .. 
muſt always be opened, on obſerving 
that the Balloon is again riſen to ſo 
great a Height as to Krain, or hs dif- | 


ad. In deſcending; HY out Bat | 5 
laſt, when the Balloon 18 within A 15 5 


Quarter of a Mile of the Ground, but 5 


not before, i. e. at 26 Inches by the Ba- 
nometer: and, if * Fall. 1s s. precipt- | 


ive +6 . whiter. - EEE. 


| eavTiONs TO BB oss EAR. 1 


tate, not leſs than 25 Pounds Aver. 


du poiſe, Pound by Pound, or at once, 


we if there ſhould be. Occaſion. 


zd. In Caſe of Accident, as ; the Eſ⸗ 
cape of Gaſs; or if the Balloon be nat 


. Furniſhed. with AN EQUATORIAL 


Hoop ; prepare to throw out all the 
Ballaſt at the above Height, but-not 


before; as the more-forcible the Fall, 


| (4) the greater the Reßſlance from the 


Air: cut away Ends of Cords; tear 
off Ornaments: part with Shoes, 


Cloaths. All which muſt be made /ooſe 


and ready to throw out, at the Mo- 
mant the Balloon begins to deſcend. 
Before the Landing, particular Care 
mmuſt be taken, that the Weight of 


the Aironaut: be ſuſtained, by graſp- 
ing the Hands round the orrosirE 


Sides of the upper Hoop; ſo that the 


Feet may not touch the Bottom of the 


Car. The Knees ſhoud Ukewiſe be 


F 


: bent. 


BP The Reſiſtance. bein "7 as he Cube of the 
5 


| Velocity; ; therefore if the Velocity be increaſed 
3 Times, the Reſiſtance will be as 350 3x n 
Fo e. will be incrtaſed 125 Times. ; 


. 
* 


bent. Repeating the abc 
Rebound of the Balloon, if any; the 


3 5 210 or THz 4165 EDT Stn; b 


99g ha why KY FRY 


ve, at eich 


Aironaut will alight in the gentleſt 
Manner: and probably the Balloon 
may act as a Paraſhute or Umbrella, 
which alone will, at all RIOT n 


Of ys Deſcent. © eee CITY, 


_ — * 
1 "Ie HG . 2 1 ae; N 
. % 4 * 2 * £ . & * 7 1 5 & 1 £ 3 
AS ih 6 £464. 5 S - 


slots WHEREBY To. 1b WHE- 


THER THE BALLOON Is RISING | 
on FALLING. 60 720 1 : be rp e 84 


S8 "SIGNS OF RISING, | 


3 16. 45 When the Aironaut perceives * of Afcent © 
or Deſcent, 


a Preſſure upwards againſt the Soles | 


of his Feet 


2. When ſome Objecks, on . 


ws When an upper Cloud * 


or involves the Balloon. | 
4. When a Jer Cloud leaves 


the Balloon. br 
5. When Rain Sdow or Hall beat 
VIOLENTLY- ONES the Top or the 


Balloon. 


Py 


Surface of the Earth immediately be⸗ 
low, diminiſh, and others diſappear. 8 


% 


6. When ? 


8 


* 4 — N IN a PEPE I N 4 K POTN N 
FIT E a; "+ W Ve He * 2 = 
YE r 15 e 23S 9 
= ” 465% + 7 4 * 4 . D gF ** 3 
9 5 9 I) l £4 ? 


W 3 


5 3 * more 


. of his Feet. „ 4 0 


nens on ru 11 450 70 


i» When Feathers, | : 
or Ribbon dern. * he drown a 
eee galt 

rf! When Objette c an e 
- antics Clouds below the Balloon, a 
and preſent themſelves --beyand theſe, 
which, the moment 3 
thought moſt diſtant. e 

. £ When | the 1 appears 


* the fir ſt Aſcent. ; „ 


* 
* 


* 


f sis or DESCENT. Mr" 
17. I. When the Aironaut perceives 


the Bottom of the Car withdrawing | 
itſelf from the Preſſure 


2. When Objects on Kath, We) 
. ing Proſpects encreaſe i . Ws 


: nitude and Number. 7 


3. When a lower Cloud / * 
proaches or involves the Balloon. 


N 1 Ren une u leaves thy. 


„„ 8. When 


* en a | appoan oy | 1 8 up- 


® <P x. - iP 1 Fo r * 4 1 ; 172 . 'F Y 
OE 
. When -cha moſh. diſtant. Ob. 


* & When the. Balloon ſemntaller'z 


| 4 tho' contiguing. 
040 HH LEPS ß 5 


} $:6x8 or e VE. nent 120N= 
| + > KN 


4 n 7 2 ; nf 4 A ; 
a” A a Fe : 3 4 1 Sk 3 g 1 ; i 


2 
— 


1 


of the Earth by 1 intervening Clo 
the Ballopn ſeems at Reſt, and * 
che lower Clouds appear ta move 
whereas the contrary may be true, Ss 
Clouds W and only the Balloon 
Hove. + - NMR TT) 15. Pp 8 
70 the half Mile white Flag, whoſe | 
Situation and Motion muſt be 
ed, with reſpect. to the 


„ ; 9 


2 
0 * N * * 
LE W = * q - 


1 


9 


jects ſet. and diſappear. ee, 


4 


4 


+. 4 


25 


* 


_— 
* 2 5 


3 * — 
- is 6&4 3 W 341 7 


„ 


* 


9325 


& 4 


l 


Po 


« 


81 of 
7——— Motion 
t deceitful. 


woe on been b © F 

. 300 rr 01 Tf oh ee retains its eus 

3 tion with Reſpect to the Balloon,” it 

may be inferred that no Change in the 

= Direction has happened: if its Situa- 
tion alters, the Sun or Compaſs. is to 


of the new Current of Air by which 


. Sound, Temperature,: e 
To deen 19. But to acquire a Certilaity--of 
when loſt, 

| FA Courſe, it will be proper to deſcend 


We rt or ah _ hg Col Ges- 
. tion 13. Js. TEK . 1 
ö | Y FER of Wind | 20. It i 18 like "8. n to Sao 
=P 44 Gu e Signs Ks 25 1 875 or . eh "Air: 


sols or NEW. AND SUDDEN. HoRI- 


or Ribbon, compared with Sun or 


55 nta Den. 


% 1 


5 be obſerved: and an Eſtimato made 


the Balloon is affected! its nee 


1 below the Cloud: or move by Com- 
= 2 Hap, and a: Knowledge of the 


We _ ZONTAL CURRENTS. - 3 25 101 | 
When the Feathers, Balloon - Flag, 


5 | Compaſs, take a new es hori- 


5 N Do 


a 


sichs or DEPRESSING: TORRENTS. i "4 
ls _ SIGNS! or CURRENTS ROM „ 
_ .. +» ABOVE: properly named „ 
lehre Torrentt and Tide 'of PR FEE na | 
1 are very frequent; 3 nd requires Fins of of 42. 
to be guarded againſt : are ſometimes ken , 4 Tide * 
of long Continuance, at other Times 
momentary: againſt the firſt, throw | 
out Ballaſt at the Height of a Quarter'of 
a Mile, but not before, or as hereafter 
diretted: when momentary, and above 5 
rhat Height, Nothing is to be appre - ah Sire 


2 5 


hended: the Balloon will 1 ws 
broader and recover its Form. eee ee 5 * 
| 5 5 1 A © al 805 E R . 1 
; PREPARATIONS ron Asen . ; 1 
; | y 


3 Sefton 2 22. DEFORE half. paſt I. Preparations 


| Mr. Lunardi had in- . 9 
1 flated his Balloon in the fineſt Man- „ 
ner; and having, with the moſtt 
5 bliging a a ws WT Mn > 


s | CR 


— 


k 
VP: 1 
Fr 


— - - 
* 4 x * * fy 
Re 8 © If 
* 


e eee and WER buch 
Precautions, as he thought were ne- 
ceſſary to enſure the Succeſs of the 
Expedition; ſent to inform Mr. Bald- 
win (who continued purpoſely abſent, 
„„ es might not diſturb or precipitate 
the Proceſs; but that every Circum- 

ſtance ſhoud be conducted with Deli- 

beration and without Hurry) that all 

n Things were ready for his Departure. 
bo Thu Pubs . 23. And Mr. Baldwin takes this 
paste d,. Opportunity of returning his heſt 
den Thanks to his Friends and the Public, 
00 2 on the Day of Aſcent, for keeping 
_ THE SMALL CIRCLE -CLBAR; by 
ſtrictly adhering to the Words of the 

_ Advertiſement, which deelared, that 
in order to prevent an Interruption of || 
the Proceſs in the Inflation of the 
Balloon, no Perſons were to be ad- 
mitte WYTHIN HR CIRCE®, except 
ttoſe Gentlemen who politely under- 
wok in ron to held the Lines“ 
: e the Ballon“ ; 3 = 
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Mr, Lunardi, who ſuffered no one to, | > I 
approach the Car: ane he "aſcended, . 
amidſt Aeclamations e Tears, e 
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of Delig ond, Apprehenſian, the, 3 
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e and numerous Aﬀerbly, , E 


long continue to accompany aSpedtacle, .. 
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The e ks ſtood. up, for 20 
f Minute r tWo, wayi I his, Hat 1 In the 
left, and faluting the SpeRtators 1 with 
Mr, Lunardi's coloured Flag in the 
ct night Hand; put on fis Hat, att. 
wb be Ang faſtened the Flag Staff hori- 
zontally among the Finke of the Bal# | 
. Toon, immediately betock IHImmſelf to 
AE 5 different Employments, = before / he 
wound indulge in looking” over the 
Brink of the Cat; leſt the Novelty 
of the Proſpect oh d call off his Ar 
nien from Things of Bü, oy 
a e, i 30. The Force of Aſcent was, om 
the fürſt, plainly palpable” the Senfa- 
tion bein ng. that of à ſtrong Preflire 
from the Bottom of the Cat, upwards 
laſt the Soles of the Peet. 
Canticn again 31 His firſt Point being to guard 
4050 Laue, againſt a Deluge of 'acidulous Liquot, 
© ._ which, be was told, hte Filler, t 
ee ee e Quantity of chres | Quarts, on the 
— * * Shoulders, 6 of a former Airo- 
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* 


"Weight" über af Kiatblf, ur ef the 


Ballaſt, was not exactly in the Center 


of the Car; the Opening of the Bal- 


oon ud, without any Trouble, hang 
to lie on the Qutſide of the Car: 


few Drops iſſue from the Mouth: 
which, n a few SI ner 


4 
4 


changed. LY into an Inclined porno, 3 


the Bottorn, wind Center of the. Cart 

and: having both Hands quite. free, the 
Balloon being ſubject to no fell! 
Motion ; he reconnoitred all the Lines 
and Cords : coiled the Rope or Cable 
to hieh the Anchor or grappling Iron = 
oc oe 1 falt its proper End to ; 25 
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of 5 Ole: alſo the! 00 Bags at pow F 
per Diſtances to! preſerve the Equili- 
brium: unwrapped : one of the * 
Flags, tyed it to the String on one of 
the Reels, and Juſt threw it an Inch 
or two over the Side of the Car: then 
placed his Watch, open Knife, Sciſ- 


ars, Thermometer and Compaſs on 


e of At- 


titude, and Ob- 


©  Fervatior| of the 
 reddiſhVapour, 


— 


his right Hand: the Barometer being 
{OY above in Sight towards the left. 
33. He then ſtood on his Feet, with 
a Deſign to look down: but his Atten- 
tion was drawn to the Opening of the 
Balloon, which began to breaths out 'by 
Intervals a viſible, redu- N 


Form like that which is — at . 


Top of a Brewery, only that the un- 


der Surface was not jagged but ſmooth, 


altho wavy and uneven. The Par- 
 Heles which compoſed it were ſo large 
* to n viſible: and apf 


? — 


RED vaPouR oB5nRVED. - 


a as if endued with a very ſtrong te - 
pelling 


as. . + 82 1 


It was: blatant; Ab a ſelentifie 
Spathuos from below, that the Parts 
of the Balloon, which reflected the 


Sun's Rays, appeared of a bright Cop- 


per-Colour : but the redluiſb Vapour e 


iſſuing from its Mouth put on the 


Form of a lambent Flame. A ſimilar 


Appearance had been obſerved by him, 


in a former | Aſcent of the ſame Bal- - 
loon, the Neck or Mouth being then 


likewiſe open; and alſo by others, 
who declared they ſaw the Balloon on 
Fire. 

The Change of the xxp into 8 
Colour, when ſeen at a great Diſtance, 


may it not be owing to this, that the 
direct Rays, being mingled with thoſe 
which are intercepted between the Eye 
and the Object, became in Part ab- 
R des 


Power, from the great and 
1 equal Diſtances, of about 
er of an W an each 
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tes Auch in Part ad; * a 
. therefore coud not reach the Sight? 

* Ne noe 34. This gentle Evaporation of 18 
flammable Air, or Gaſs, continued: 

diſappearing at the Diſtance. of four 
ng five Inches below the Opening: 

nor did it offend the Smell; not e 

ing within its Influence. 

attention to. 35. He then looked Awards: at ds 


the Balloon, and 


Dimenſions of 'Balloon, and per ceived that it was con- 


He.  fiderably ſwelled in its Dimenſions : 


and that the Diſtention had raiſed the 
Bottom - Opening of the Balloon half 
way between the two Hoops: i. e. 
from his Hip to his Shoulder,” as he 
ſttood upright. The Height from the 
Bottom of the Car (which was a thin 
circular Board four Feet and a half, 
Diameter, placed on a ſtrong Netting, || 
and covered with greenBays)toits'Top || | 
or the lower Hoop, was three Feet; 
with the Netting continued round be- 
teen the lower and upper Hoop. 
Stationary, ans 36. He was aware that the Swelling $ 
* the Ballous, and copious Vapoyr 


they 


+ BECAME STATIONARY. 


then ĩſſuing from it, denoted the Mo- 5 
ment when it began to loſe its aſcen- 
ſional or elevating Power; and that 


* its actclerazed. Moines was nr 
ing. *. 7 5 21 


He e meld at his "WE -; 


tet and Watch, which was 53 Minutes 


paſt I. (a); took up his Pencil, and 
on a Card (marked before he left the 


Furth, ag follows: e 


.. Cheſter · Caſtle - e Thurſday, „ 


che 8th of Sept. 1785, I o'Clock, Ba- 


rometer 29 Therm: 65¹ in the Shade 
towards the North ;) he wrote Roſe 
at 40 Minutes paſt I. He then look- 
ed again at the Barometer, which con- 
tinued falling for ſome Minutes, and 
fluctuating up and down within the 
Space of an Inch or more. It firſt be- 
gan to reſt at 232, and a little after 
at 232. Having looked again at his 
Watch, he put down. 57 Minutes paſt 
bs became ſtationary : Barometer 2 38: 
| . . Therm: 
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Th r un A net . ien l in 
the Shade, and ſometimes expoſed to 
JT KIT the Sun: the Bälloon turning round 
OTE "trot e 
'  Fluguatimot 37. The FluQuation of the Barome- 
een, ter he imagined to ariſe from continued 
Exertions of the Gaſs within/the:Bat- 
| Joon, oppoſed by the atmoſpheric Air, 
which varying in Denſity and Tem- 
_ perature woud give an unequal Re- 
| fiſtance to the Balloon: and both Gaſs 
and Air being elaſtic, the Power of 
Aſeent would act by Intervals, and 
communicate its Pulſations to the 
er in the Tube. His own 
irregular Motions in the Car would 
Increaſe the Fluctuation. 
The comp 38. The Compaſs likewiſe ava | 


traverſed, but 


vnn act. backwards and forwards, pointing due 

North, and unaffected by the Turns 
of the Balloon: but was uſeleſs, as 
- hs Sun ſhone bright n. Time 1 
of the Excurſion. * 
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they walk the Deck: and took a ea 
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bonne THE — 1255 
309. Thi os taking UW favourable g, art | 

Turn, he ſtood up, but with Knees a Leifure, | 

little bent, more eaſily to conform to 


accidental Motions, as Sailors when we 


Gaze before, and below him. „„ Fo, 3 85 
But ee . of Gra deur- 1 8 

Bestey $1: eee 
A Tear ob pure 1 flaſhed) in 

his Eye ! of pure and exquiſite Delight 

and Rapture; to look down on the 

unexpected Change already wrought” 

in the Works of Art and Nature, con- 

tracted to a Span by the new yER. f 

s EC TI VR, diminiſhed almoſt beyond 

the Bounds of Credibility. e 
Vet ſo far were the Objects from loſiig 9 

their Beauty, that EACH was BROUGHT « 

vr ina new Manner to the Eye, and diſ- 

tinguiſhed by a Strength of Colouring, 

a Neatneſs and Elegance of Boundary, 5 

above Deſcription charming! g 
The endleſs Variety of Objects, 


minute, diſtinct and ſeparate, tho” „ JJ 


wo on the ſame Plain or Level, at 8 
8 the Eye without Change 8 
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OY of its Poſition, aſtoniſhed and 8 
ed. Their Beauty was unparalelled. 
The Imagination itſelf was more than 
gratzhed ; ; it as overwhelmed. 
The gay Scene Was F air. Lan, 
| and Cheſter Lillipet. -. 
Nie tried his Voice, a 88 foe 
3 His Voice was unknown to 
| hicafalf, ſhrill-and feeble. 
There was no WET» 
"Let down the - 40. He then returned to an Em- 


White Flag, 2 


Tele cqeatployment which, tho“ irkſome, he 


to half the 
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Length of the imagined would contribute to the A- 
Reel. muſement and Information of Specta- 
tors below, if it coud be completed 
nu. ven, while he continued in Sight; as it 
woud furniſh them with Ideas of 
Height and Diſtance, altogether new 
and intereſting, as will be ſeen in their 
proper Place: and unwound half the 
Reel; the white Flag hanging out to 
the Length of 440 Vards or a A 
EPE 
The Reel de- 41. The circular Motion of the Bal- 
mY T” | Joon was communicated to the Loop 
an the Middle Wa one Side of the Lath 


or 


WWWWGG—— 
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Sein 221 prienmzb. N PS > 9) 1 


of "Reel-roukd nich Mu Ne 
End the Twine was wrapped, and by 


which it hung on his Finger, 9 5 1 
prefſeg' it to a Degree of Pan (a) 5 — 
The Work was again ſuſpended. . go” 


He coud not long withſtand ' hi 
Temptation of indulging his Eye with 
a View of the Y ms and enchant= Ee Et. 
Ws. Proſpect. „ 
42. But this Beautiful Apen g cbeggaggez. . 
Objects below was ſtill more attractive egg 1 
than the Sublime among thoſe around 1 
On looking down South by Weſt. 
the Balloon often turning gently to the 
right and left, and giving the Aironaut 
an Opportumty of enjoying the cir- 
cular View without a Change of At- 
titude; innumerable Rays of Light 
darted on abr MY 4 as it e along 
e the 


a) The e ſhoud. have 6558 furniſhed 
Ss a SwIVz; or the Lath or Reel ſhoud Ba 
have been a ind of Pulley, a Foot in Diame- dien. 1 
ter, and two Inches wide. The Hook of which 42 _ 
having alſo a Swivel might have been held in the * 
Hand: and thus the T'wine woud have run off 
in a ſhort Time with ws greateſt Readineſs ; the 
Swiyel A to _= CUTE _— of 4 
Balloon. | 
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sexuns BELOW „ prcauptD. | 


1 Ground: Which. tho” of a gay. 
green Colour, appeared like an inverted. 


3 Anverted Fir- Firmament e With weary, of 


4; This ſplendid ann ad 


owing to the Rays of the Sun reflected 


Broad Turn- 
Pike Road a 
narrow Foot 


Path, * 


from certain Pits or Ponds of Water, 
of which there is one at leaſt in moſt 
Fields or Incloſures throughout the 
County: but particularly in the low 
'Grounds of nn and Dodleſs 5 
ton. 15 | 
The Object chat next Ane his al 
antich, while aſcending, was the Over- 
| ley Turnpike-Road, - which is re- 
markably wide, (reſembling the Emi- 
lian Way acroſs the Atrian Fens, be- 
tween Bononia and Ferrara: in Italy) 
raiſed over Saltney Marſh, leading to 
North- Wales and Holyhead: com- 
poſed of Sea - Sand caſt up above wr. 
Water Matk. This appeared like a 
narrow Foot-Path well trodden, of. A 
; white Colour, and * as 5 f SYN by . 
A 12 
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* Nothing however raiſed. Hine ve to, i. 
Ciirofity' more than the Change i ES: 
Colour of the River Dee, Avon „%% 
Thee) which in the Britiſh Language jy 8 
fignifies the Black River, from the Ap- 
| pearance of its Waters, when ſeen from. 
an Eminence running in their deep 
Channel between tlie Mountains of . 
Wales; but which glides by Cheſter - 
with a Silver, s Stream. This River, 

— Thanks to the cool Climate ; 1 not | 
like the green Mincius of Virgil had 2 
now acquired. the unvaried Colour of 
red Lead. Nor aoud. he diſcover 7 
even the Appearance of Water; but 
merely that of a broad red. Line, 
twining in Meanders infinitely more 

| ſerpentine than are expreſſed i in Maps. _— 
Whether the Change aroſe from cant ttb 
the Tranſparency of 1 its Waters, when — 
feen at the Heig ht which was h. i 
rently 7 Miles, as will be noticed ber- -Y 
after, though the Barometer made 3 ; 
ſcarcely a Mile and Half, is paces... 
Te. " "hp at firſt inclined to think, that "=, 


g 
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5 The City of 
Cheſter Sue. 
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the Rays, having ſuffered a double Re- 

fraction, were reflected to. the Eye, 
from the reddiſh Sand which forms 
their Bottom, tho' at the Depth of 7 
| Yards at an Average, above the Cauſe- 
Way, or artificial Caſcade near Cheſter. 
Bridge: or poſſibly the Water of Ri- 


vers when ſeen at a certain Diſtance, 


may act as Water "compoſing Clouds 
when view'd from below, at a certain 
Height and Angle; reflecting only the 
red Rays: the reſt being refracted, 


or abſorbed. | 
The Colours of Objects ſhone. more 


brilliant and lively at that amazing 
Height, than if ſeen on a Level with i 
themſelves. 1 
Nor did the Eye ſeem to want 1 A 
Aid of Glaſſes : as every Thing, that 
coud be ſeen at all, was ſeen diſtinct. Ta 
45. The Redneſs of the River Dee 
was curiouſly | contraſted by a Change 
equally novel but more pleaſing, in 
the Colour of the City of Cheſter, . 


. hen ſeen directly from above, on a 


Scale 8 


* 
» 


3 


_—Y Brtow DESCRIBED: 


Scale. not larger than the "00 of 3 it. | 
in Burdett's Map. 

The Town was entirely "0 Hh 
The higheſt Buildings had no appa- 
rent Height: their Summits were redue- 
ed tothe common Level of the Ground. 
Nor was the Cathedral Rnd ; 
nor any Tower or Spire diſcerned. 

The Whole had a beautiful and "1 
Look ; not like 2 Model, but a colours. 
ed Mp. 

The Roofs of all the Honſeas appear- 
ed, as if covered with 3 in the 
moſt elegant Taſte. _ | 

Strangers may wiſh to be inde 
ed, that in moſt of the Northern Coun- 
ties; the Buildings are covered with 
blue Stones: called SLATES. (a) found 
in the Mountains; inſtead of artificial 
red Tiles, as in Londan, and the South | 
of — | 


1 CHAP- 
(a) r Fr to Cronſtedt) is the 
 WregTsSToNE of fine Particles, compoſed ot 


Glimmer, Quartz ; and, in ſome Species, of a 
martial argillaceous Earth. See << Eſſay on Mi- 


EW” by Mendes Da CR Sect, 8 
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| BALLOON VERGING: ro run 24. 7 


)EFORE a firtherD © Def 
Aironaut =. "eh cription of aErial Scenes 
Sea, is attempted, it woud be [improper 
| not to mention a Circumſtance which 
happened on the firſt. Aſcent of 
the Balloon: and too ſtrongly called 
forth the tender ſympathetic Feelings, 
by raiſing, in the Minds of the Spec- 
tators, alarming Apprehenflons for the 
Safety of the Aironaut, on ſeeing the 
Balloon move gently ES" "O08 
F : 
They were 8 in a 0 q 
| Meaſure, ſoon relieved from their An- 
xiety: for, by riſing into another Cur- 
rent, he eſcaped the Danger: ſkirting 


the Spectators, 


coud not be ſeen from the Balloon at 
* Diſtance of little more than a 
e eee "UE 


DESCRIPTION or ARRIAL SCENES. | 


League, tho? the: Sun was ſuppoſed. to. 
ſhine the whole Time on the ä 
The upper Current was, in Fact, 


rendered viſible to the atrial Traveller, 


for more than two Hours before, and 
at the Time of his Aſcent; by lofty 
Clouds of the ſecond Stratum. "TAK 
in a a Direction. | 


4 
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, 5 "RE 4 / . - + 
0 2 ts T3 1.2 4 4 4 Ef l 


0 11 A * 7 E R vir. 
Seation 0 47. * 


= 1 


1 before the Balloon 
bad antaineld its greateſt Height ; the 
Velocity of Aſcent being every Inſtant 
retarded by the Eſcape of Gaſs thro” 
the Opening ;-=the-remarkable Stillneſs 
which prevailed in ſo elevated a State 
of the Atmoſphere, apparently many 
Miles above all viſible Vapour, far be» 
yond the Sight of every living Crea- 
ture, and where the human Voice was 
no longer heard from below ; the lar- 


ger 


Feen Time aa Scenes 
continued. REDS. 
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; DESCRIPTION OF AERIAL SCENES, ; 


ger © Objess, with which the Surface of 
the diſtant Earth was covered, as Ri- 
vers Woods Inclofures, diminiſhing to 


the View, yet encreaſing in their 


Rl, Beauty; coud not but make a lively 
5 Impreſſion or the * of the Airo- 


He had juſt left, for the firſt Time, 


bis native Earth, where he had con- 
tinued for a while the central Object 
to ſome - thouſand Spectators; whoſe 
Eyes, he knew, were ſtill turned to- 
wards him; that he was ſtill the Sub- 
7 ject of their Converſation: yet no 


human Figure met his Sight; no hu- 
man Sound vibrated on his Ear. 
An univerſal Silence reigned ! 


| empyrean Calm ! unknown to Mor- 


tals upon Earth. 
The Sky was painted with a purer, 
Pg more tranſparent Azure. The 


5 Sun ſhone hot, and with a brighter 


Lu tre 


-.- The: ariking. Contraſt FTE Novelty 
of his Situation filled him with un- 
uſual and pleaſing Senſations. - 


| DESCRIPTION of A141 Sores: | „ 


Luſtre. His Beams were white 4104 oy „„ 
ſparkling : not ſurrounded with-Haze 
or Vapour: but too fierce. „„ 
human Eye to look en a ſecond 
Time with Pleaſure. (a) Ro 
48. A Chearful Serenity. filled the ObjeRe which | 


filled the Mind 


9 | orf the Aironaut 
Breaſt of the Aironaut. e 


In an erect Poſture, and with the and Delight, 
3 1 ws ; 18 by utmoſt = 


C Y 75 i whether the Air is F the the Sun Method of dif. 
1 continues ſhining. + ering 5 8 
The Method taken for that Purpoſe was in bright . 
by placing the Hand fo as to cover his Diſk 3 | 
Body, a 91 then obſerve the Glory blazing round . 
him; which may, in general, be ſeen to iſſue in = 
great Abundance, in Rays of a golden Colour : oc- _ 
caſioned by a Hazineſs or Vapour which pervades 
the lower Regions of the Air, moſt frequently i in 
the hotteſt and calmeſt Weather, and in the 
hotteſt Climates. The Accumulation of theſe 
Vapours, before they are formed into Clouds, I 
are often ſo great as to intercept the Sun's Rays, 
or dye them the Colour of Blood: an Appearance 
I frequent in Virginia, and allo throughout the 
I torrid Zone. „„ 
In the Campania of Rene for Inſtance, the . 
Italians have a peculiar Name for ſuch Kind of 
Weather, when the Sun is neither viſible nor in- 
viſible . Il Sole fi vede, e' non fi vede. . 
By Degrees the Hand is to be removed ſo as 725 FX 
„ juſt to have a Glance of the Sun's Limb. And : 
it frequently happens that the Air is exceedingly | 
I bazy; tho not a Cloud N above of 
| Horizon. 3 | 
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18 e disc 0 AERIAL bens: The 


- Utmoſt Compoſure he gazed around! 
reflecting with Wonder and Delight 

bon a Situation, where the BEAUTTUI 
and SUBLIME were ſeen united, in a 
Manner perfectly novel and engaging. 


nenne, If it be allowed, for the Sake of II- 


tion inuſtrated 
by 67 og luſtration, to compare great Things 


with ſnall; be found himſelf ſuſ- 
pended in the central Concave of an 
unmeaſurable Crater Bowl or Baſon; 
and conſiderably above the Rim or 
Margin, ſo as to peep fairly e over it: 


—— 


T? : | for by looking flraigbt before him, 


| while the Balloon continued gently 
turning on its vertical Axis, he coud 
ſee quite round into the Bl. un. 

The Earth was the Miniature-Pies 
: Py (a) painted on the Bottom of the 
Bowl, on the Inſide. The Sides of 
+: Fs foot next the Bottom were rather 
_ "obſcure: as the Objects, on the Sur- 
face of the Earth not immediately un- 
der the 2955 N eee, 
were 


: 4 (a) Ee in . quiprope Cay videtur 
Cernendi, neque poſſe sINg His Res ulla videri- 


8 Lucietius de Nene Natura. I. 4. V. 1 


3 
7 


f Accumulation of Vapburs, and 


. EY 4 ett, 


1 AMPHITHEATRE OF . CLOUDS, | 


were e indiſtinct, either on Account of 
their immenſe Diſtance, . or by mere 
mixed 


with Haze and Cloudinefs. 8 
From thence to the Top of the: 


Bowl, was fantaſtically grauped, pot 
ed, and daſh'd with Clouds denſe and 


luminous, in the ſtrangeſt and moſt 5 
groteſque Forms; i ſtill ſmaller and 0 
more numerous, as the Eye was more 


extended: The Rim or Margin end- 


ing, not in a fringed Border; but in a 


Plain ſmooth Line; to repreſent the a- 8 
mazing Diſtance, at which, the upper 5 


Surfaces of Clouds i in Perſpective loſt 
all their rugged motintaihous and frin- . 


ged Shapes; and terminated even and 
ſmooth: making a perfect Horizonta ! 


Ring in the Heavens, ſomewhat be- 


law . the Eye of the Obſerver. The 
whole formed a glorious Concave.:. 


and the Imagination was loſt in he | 


WR Aika Azure. Je a). | 
: n 49. Con- | 


* 60 e what has been ſaid; THIS, 4 


to - great and to the 5 Vlg woud ng 


The Cs. | 


ſon carried a 


2 
— : 


AMPHITHEATRE or CLOUDS. 


= "=, 29. | Conſidering more bee 
3 — Alti- _ 

dae ot the Bal- the Dimenſions of this vaſt Amphi-. 

| _ Joon when ſta- i. 


Ven. theatre; as he long continued appa- 
rently in the ſame Spot, and ſeemed | 
to himſelf a mere Atom floating in- 
variably in the Center of the empty 
BY Space; yet as a ſole thinking Being 
there, whoſe Mind was bent on eſti- 
| mating the Extent of his View, ſo ac- 
| - curately defined by the circular Hori- 
20k of denſe accumulated Vapour 3 y 
| and judging, as of other Diſtances, by 
the natural Eye alone; pointing down- 
wards on Objects which were only 
diſtinguiſhable when immediately be- 
| * it, eee no more than the 
. N = _ Circuit | 


"Ot 


bh nm Ie gs no r a OE 


oat. —— 
— - - 

* * o 9 P - 

vs = 


— vr = eve 
- 


Mt | appear a folitary, TY and 9 Situs 
tion. But ſuch are not captivated with the 
| golden Lines of Ericrzrus, (Chap. z 3- Line 155 25 
ſee Mrs. Carter's Tranſlation.7) | 
<< TIANTA ®OENN pers xa AA¹ONN 
Baewwy Tov HAION xai Tenn, a Acęa, N 
- ©: FMS #T0AGVUY Xa OAAAZEEHE, tene tx iv 06 
I nN n x aCondiileg'”? Nor are they PR AC=. 
 TICALLY influenced by the better Words of 'a 
mamuuch finer Writer: The Earth is full,” Ke. 
. c. And © If I take the bs of _ Mor- 
| TRIS. Fe „„ 
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ANPHITHEATRE | or cLoups, 
Circuit of a Mile on the Earth's Sur- 
face, the vertical Boundary of the pro- 
found Abyſs; all elſe being obſcured | 


by Haze, or removed from Sight KEE 
Volumes of intervening Cloud; he 


coud not diveſt himſelf of the {AIM 5 5 


but that the apparent Depth below 2 
him was at leaſt even Miles: three Height, 5 


from the Earth to the upper Surface 
of the ſuperior * 0 a} 1 25 
above Teen. (9 1 eng 

H 2  opJecTION 


(a) There olds: at firſt, no thee as uſual, 


to occupy the Place of the loweſt Stratum. _ ; 
lie has been ſaid that the apparent Height from the Bal- 


loon to the Ground was 7 Miles, viz. 4 to the Summit of the 


Clouds, and 3 below: and the barometric Height was about 


£ 


a Mile and. wu viz. 2332. Yards, a. Calculation of which will be 4 
5 then we divide that Height or Diſtance into 2 loch gy 


that the greater ſhall be to the Jeſs av'4 to 3; we obtain the 


th of each Part; i. e. the barometric Haiche f from the Bal- 
loon to the Summit of the Clouds, and thence to the 2 | 


which is done thus: 

_ + Suppoſe the whole Diſtince to bs any Line, as' A. B. to be 
divided i in C. Then, as 7 is the whole Line, and 4 the greater 
Part; ſay, as the whole 7 is to the greater Paft 4, ſo is the 


whole Diſtance to a fourth Term proportional, which will de 


equal to the greater Diſtance ſougbt- 
Whole Diſtance in Yards, ' Greater Diſtance in Yards, © 


Thus 7, : 4 1 2332 1 13327 Anf. 
| : 4 . | 


— 


f a 272 


| 28 
2332 the whole, . 


13324 being the 1 * take the grester IT | 


Note. The Line A, F. bere ſelefted is tbe famous Meaſure 4 
(half, Da MATHEMATICAL Rbinland and Roman Foo, accor 


* Snellius, (See Geographia Generalis Aae, pubs. 


by Newton. Li. ” . 


* 


* 


* 
— 


— — ro = 


—— 


— — 


; : f k —_— 
© WA rome Res SG — — ——— 


= 
N 
g 1 28 
\ 
. 
, . 
— * # 
| 
G 4 . 4 5 
— ** q & 4 l 
. - 
a 
: 1 © b 4 * "ol 
= 
_ » W * 
— 3 
= — — , — p - 
— —— 


6 


24 wo og r 


of ax x O . 
. . 5 one Jos * — 2 
* a © . hy FE: of 
3 8 1 * 
de > 2 & : 

* e i ER x : <> . 3 

Y ' l 2 - = : N 

x * . p K 
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t | AMPHITHEATRE « or cxoups, 


OBJECTION REMOVED. 5 


1 * Tn rebabiliy | go. Some may find a 2 Piffculty in 


a concave 


| Appearance of fconceiving, how the Whole Proſpect 


the Clouds and 


Farth, leſſened, of Clouds and Earth together cot 


by a. familiar 


2 —— put on a concave Appearance: both of, 


— 


* 


which were in Reality convex, with 
Ree to the Situation of the Of: 


remoye the ObjeQion. 
1 Imagine a Perſon placed i in the 3 
ter of a Plain, or Carpet; extended 
every Way beyond the Reach of the 


Eye. If in that Situation he Was f 
gradually elevated; the diftant Parts 

of the Carpet woud ſęem to riſe with 
him: and thoſe Figures of the Pat- IF 
tern woud alone be diſtinguiſhed, that | © 
lay immediately below the Eye: the % 

more remote becoming dim and faint. 1 0 
The whole BONE put on the Fo! orm of | © 
an 
from the whole,and then will BETS lefferDiſtance wanted, t 
viz. 999 the 13327 the greater Diſtance, and 9993=the 1 
leſſer Diftance : and adding the Fractions 4 3=1 to the 999 

we have 1332 Yards for the greater Diſtance, or Height of the wu 


Balloon above the Summit of the. ſuperior Clouds : and 12000 
Yards'for the leſs Diſtance, or Height 19 7525 the Earth to 0 | 
Summit of the 98 Clouds, . 


' 109 5 k 5 e hy 
5 . EVR 


8 1 
£ 


| rrssrreriyr or ur elovbs. RD 


concave Bow! ; as ſoon. - as he TY 


= to ſo great 45 Height, as plainly 
to perceive the Figures, of the ſur- 


+* 4 


ſhortened, in : Proportion to their Dif- by 


Me. from the Counter of 38 Le 


" $87 i 


Sofa zi. 2 


Beauty and Grandeur. 


The loweſt Bed of W chat fr 


put on the Appearance of Cloud was 


CHAPTER VM 


7 HE Perſpective of, 
| the Clouds was en- 
W new; (m EY both os. 1 


— 


of a pure white; in detached Fleeces; 1 | 


encreaſing as they roſe. They pre - ; 


ſently coaleſced, and were aggrandized _.. 
into A SEA of Cotton, but more white; 
and dazling : ' tufted here and there by 
the- light Play of Air, and gentle 
Breezes in every Direction: but where 
8 the Whole became an 

Ce hey BH bts wig extended 
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defined and ſeparated with the utmoſt 
Exactneſs; being condenſed by the 
Coolneſs, and checked in their Aſcent, 


Thro' this wwhize Floor uproſe in 


at great and unequal Diſtances, à vaſt 


in the denſeſt Form. 
52. Their 5 and ces 


rr cular Order, one above the other, to 
S * the Number of thirty: till they be- 
7 came imperceptible from their remote 
Situation : the Eye commanding an 
IN above them of 77 Miles. (a) 


r 572 55 
'To find the cireular Boundary of the celefial Proſpect over 


be Tops of the ſuperior Clouds, from the Balloon at the 


Height of near a Mile and half above the Surface of the Eart 
va, 23 Yards, * FRE? from the dn ie the wa: 


ff 


8 


54 | DESCRIPTION or rat TRUNDER- CLOUDS, 


| extended Finmanjent. or avbite Floor 
of thin Cloud, 2 thro”. whoſe Intervals ” 
the Sus muſt ſhine with flercer Gleam. 
. The. upper Surface was. quite even: 
not blended with the Air, above, but N 


: by the  Levity; of the ſuperior. Regions. | 
ſplendid: Majeſty and awful Grandeur, 


"+ Aſſemblage of Thunder · Clouds: each 
Congeries conſiſting of whole Acres 


Def w. Tops riſing, at different Diſtances, incir- 


e Theis 


% 7 Bi, DT 


8 . . : KW : a | | ; 
DESCRIPTION or THE THUNDE R-CLODDS, 


Their Form Was, as if Pieces of 
7 were diſcharged perpendi- 


cularly upwards i into the Air: and that 


the Smoke had conſolidated, at the 
Inſtant of Exploſion, into Maſſes of 
Snow or Hail: had penetrated thro? 
the upper Surface or : white Floor of 
common Clouds, and t chere remained 
viſible, and at Reſt. 


Some indeed had not d loſt 


their Motion: continuing ſtill to be 


lifted up. Others ponderous and 
ſleepy, nodded, by mere Weight, their 
monſtrous Heads. It ſeemed as if they 


had perſiſted in mounting upwards, 


till they coud riſe no higher: their 


lower Parts e n ly 


againſt | 


Surface or Floor of Clouds beta ooo Yards ; mer the Height 
above the Floor to the Balloon being 1332 Yards, © 


On the Curvature of the Eatth and Clouds, and Elevation of the + 


Eye above their circular Horizon, 
Rule, To the Earth's Diameter, equal to 7940 geographi- 


cal Miles, add the Height of the Eye above its Surface: mul- 5 


tiply the zum by that Height « then the fquare Root of the 


Product gives the Diſtance at which ani Obje& on the Sur. - 


face of the Earth can be ſeen by an Eye ſo elevated, Note ww 


the Diameter of the Earth, in Feet, is 41798117, accordin 8 
Newton. (See Practical Nayigator,. by . Tu. 


Page 251.) 
FE IRS T. | 
Double 1000 Yards, the Height from the Earth t to the 


Cod, for an Addicion wo Diameter vf | the Earth, whole | | 
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EE: 5 * int the upper, Which 
ſwelled them out on all” Sar. 'By 


Em Fa and brug” Moverhents of 
3 4 > | | | 8885 the | 


| Surface Is; 7 now , confer, as extended. to the concen 
"LH z 1 — - o | 160 1 A 
2000 > - EEE 
— : 7 on 
443 s K C O N . 
22393270 (% Diameter of the Earth in Yards, 
; | VVV f 7 2000 Addition to the Diameter, We 
es „„ OY Sum, to which add 1 
eh # VVV 1332 the Height of the Eye or of thd 
2 m— Balloonabove the Flor T Cloud, 
DE 13936034 Sum, which multiply into 
„ 1332 the Height of the Eye above the 
_ | . 27872068 ä 
JJ%%%%%%%%%%V . 
=_: | . | | 9 VVVVVVVVCC rs pos 
= | | ny —_— VVVUöLF!l 
i Dae e ——_ 8 
| 1 _Fquare * 6 89 0 L 1760 Vards ina Mile, 
| * Root 5 Aaſearggin 12528077 1 175 „„ 
= 7 nr 
5 6. 1448 
5 8 > 266)1662. Yards 449) 7251 x Quarter of a mie, v 
e 557g hy PHE: "7 Yards” | | 2 
5 Anſ, 77 * I wad WAN Yards | 
8 | 
$5 l ts EEC 4 | 
£ 185 15 22 8 
. | | #75485) 14g 1459688 LIE e ee 40658 
ö Circular Boun- 2425 e PE x Cn oh 
X28 dary of the ter- OR 41-1 i | 
N | „e eee —— at as 97363 | 122 
8 from the Bal. 
E -B 1 E M. 


| Joon on a clear | | 
Day, To find the circular dary of the deg ProſpeB, 6 on 
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brcente ros or THE euern etdbds. 9 7 


* 


the Air, ſome broad unwieldy Caps loſt | 
the vertical Direction of their Cos 
lumns. The Columns likewiſe un- 
derwent᷑ a a ſimilar and gradual Change: 
rolling from their Pedeſtals or ſpiral 
Baſes; and, at Times, aſſuming xvx- 

RT ORGANIZED "SHAPE . ä 
2 „ 00d e Rate 


63. The 1 flow: yet Opinion 


arp Changes they underwent, 
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| Chute, © a fnowy Whiteneſs. Then of a bright } 


5 throu half the Subſtance of the Cloud, ; 


Pente! 85. Theſe delightful Th aur muſt beech 
— 2 * * eclipſed to a SpeRator on the Surface 


cee of the great e, 0 * 
well as of the aneient Philoſophers, wan 
AIR GIVES FORM TO THINGS 
1” 42 fearcely / 4 Breath of which lame 
1 1 to * their Ms Or 
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„ by The Conſtitution of theſe enormous f 


PM Maſſes was ſuch as to reflect ſbme of 
tte Sun's Rays; and to tranſmit wy 
ol 7 in a Variety of Colouring.” I 'Y 
The Colours of 34. The Parts next the Sun wane of | 


the Thunder 


luminous Yellow melting into a dufhy | 
ur: afterwatids of a Purple. The 

8 | Rays. being now, ſhorn; a Degree of 
| "Sparky nd non took Place: 


— 
I % 


which ſeemed of a' franſparent Blue, 4 
like the O. a cw 


* = - 


3 3 


Tints viſible. 


of the Earth, Jooking upwards throu“ 
| the groſs Atmoſphere. that {ſurrounds 
it; but * e 9 * one who : 
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is ſuſpended in a -xarified: and uhen- 
cumbered Medium of the erhetrial- Rel! 
2 darts without 


ble n Sud . Peg 48 
Note : the Print, repreſenting a mY 
cular View from the Balloon at its 
greateſt Elevation, is taken fem 4 
A deferibed arenen No 
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OTHER FO 20mNgs. DESCRIBED. 


Suns + #51 a 


URING the Time . k, 
that the Balloon from the Clos. 
dig We at 235 (correſponding — | 
to the Height of about a Mile and a 
half) began to decline, which it muſt 

have done with a briſk Motion, im- 

perceptible to the Aironaut at the 

Time, tho! fince recognized, on Ac- - IT 
count of- the great Opening ar the | 
Bottom: he traced its Shader” er. = | 
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The Iris, a 


Frame to the 
pi dtured- Land, 
N * | 


batten on THE: CLOUDS. + / 


low. It was at firſt ſmall : in Size 


and Shape like an Egg: but! ſoan en- 


5 ereaſed to the Magnitude of the Sun's 


Diſk ; and woud have made a ſolar 
Eclipſe to a Spectator lodking from 


the Cloud: fill: growing larger, as. 


the Balloon deſcended, or Clouds aroſe. 


But his Attention was preſently called 
to another equally novel, but more 


cCaptivating -Appetrance*; that of an 
Tris encircling the whole SAA, at 
ſome Diſtance round it. The Colours 
were remarkably „ 
© This celgfia Phantom attended the 
Aironaut far a few Minutes: con 
forming, as a Veſſel at Sea, to the 
Change of Surface; now plainly. viſi- 
ble, now indiſtinct and diſappearing; 
as, it paſſed throu' the luminous or Ha- 
aba Meme af Clouds Gprrantly at 
Reſt. 21 
"57: TbeClandechy which this Phage: | 
menon continued, were of the. ſu perior 
or ſecond. Stratum i in Height, as in 
| fair 


L 


; 1 | n HOTTEST." * 6d Net 5 
fair Weather 35 rare h f 4 tranſparent 1 


Blue and pureſt Whitey alternate. At ; 

the End of four Minutes they diſperſ- 1 
ed; ſo as to admit an unexpected Signet 
of the pictured Land thro THEM, and +: 7 


thro' the Place of #he-Balloon-Shadout; 
whoſe: Form firſt vaniſhing, the iris 
remained, for a few Seconds; On 
and in reſplendent Beauty,. 

58. Frides, of the ſame Kind, the WE. ICY 
laſs vivid Colours, are ſeen-round-the © _ — _ 
Moon, in a mild Evening; as thin 0 — , 
Clouds move ſlowly under it. (7 ·⁊m 

59. The Sun ſhone brighter and Sun, hotteſt | 
fiercer, when the Balloon was at its 10" ”_ i 
greateſt Height: the Heat piercing 5 
throu' his Cloths, (which were of a 


dark Colour ;) while the Airouaut οẽj ;p * 
with his Face from the Light. 4 


The n b open, it on- ene 


2 0 2+ Ned CHI 
Dn” Ullaa 1 in « bis Vornge to South-America 9 | 
relates, that in paſſing over the DesERTs;Vrides are | 
frequently ſeen by Travellers raund their, own SE hs 
Heads as the Center of the Iris; and viſible only . 
to i themſelves, | But what Analogy the'Balbor - - 4 
Tris bears to them, Time and future Expert 
ments may difcover. See his Voyage to 9 
—— ol. 1. Pa. 442.0 
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The Flag we . 
— LO RG three Minutes: at fit 


nardi's coloured Flag was thrown out, 
for the Information of a Friend; and 


. nearly tho perpendicular Height 


7A THROWN DOWN AT MILE HIGH. 


Barometer which had riſen nearly to 


24 Inches: at which Inſtant Mr. Lu - 


tors below might judge what 


of a Mile in ; rs ne 
e Table. 
60. The Wee ben Wade ir. 


which Time it became inviſible. It % 
fell, nat perpendicularly; but in large fin 
Spirals, and by Jerks; darting firſt on 


one Side, then on the other. The 


Paraſhute. | 
purſued, and taken up in 2 Field one 


retarded, being four Pounds and 2 half 
lighter. 


"bf the Baſket of Matting: Thermo- 
meter 343 Barometer 257. It trem- 


Reſiſtance of the Air made it act as a 
The Flag was inſtantly 


Mile diftant from Cheſter. The Deſ- 


61. The Pigeon was then taken: out 


. bled 


"DOVE. TURNED: or. gs 
— pa OE ot 
flew downwards in — Gyra- _ 2 
tions eight or ten Fards in Diameter 
according to the Turn of its Head: NY | 
the right, which» ſeemed to reſt in an 


5 0 


— — e 


WW OO Oo N wy 


oblique Attitude : the Wings and Tail | 
continuing extended as much as poſſi - ; 
ble, but without Motion, during its | 

in a few Minutes: but continued, as | 
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t e Oꝛoner obſerved, — ee 
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T 10 l 2 a gags 
EI baff paſt II. o'Clock, 
ae Sek or laſt Cannon, a Six- 8210 
der (to announce, by precon- 
d Agreement, that the Balloon 
Fegan to be inviſible to Spectators in | 7 
he. Caſtle· Var, Cheſter) was diſ- 
85 


* 


enn HEARD IN Tu BALLOOK.. 


S FO heard by the Aironaut; but 
had no Effet on the Balloon: did not 
agitate it in the leaſt: "the e of 
7 . was expected. 
For the ſame e diſcharged 
the third Time at the Diſtance of 30 
riſen a few Feet from the Ground; 
affected ĩt ſo ſtrongly, that the Airo- 
naut was THEN ONLY obliged ta keep 
himſelf upright; by n TINY 


5 with his Hands. 

„ 363. At 17 Minutes paſt was 
| [ll _ Inhabitants of heard 9 Sound of a Number of 
wil Fetter. Voices, Which it was then imagined 
| | 1 came from Cheſter, as the farewel 
| | Salute after the laſt Cannon: but it 
it „ was afterwards known that the Bal- 
| _ 1I0oũ0on did not become wholly e 
—_ till that Shout. 01139 
| | x Banc 255 64. From an Obſervation 8 by 4 
A 1 — in the Caſtle- Vard, Juſt half 
| 5 nad2ln Hour intervened between the Diſ. 
=_ ER chars 'of the third, and of the laſt 
= f ne 50 — the ä was 


6 


e , | W 
_— or t erf =. 


nah a Minute, or 30 Seconds (a) Niet 
in reaching the Balloon; the Diſtance 
of the Balloon at the Time of the Re- 5 
port: was nearly fix Miles and a half. 


64. The ſingle thin white Cloud 8 


of che fitſt or loweſt Order in Heiglite 

that rendered Cheſter "inviſible to the 

Aironaut, was obſerved ſeveral Minutes 

before, apparently to paſs under the 

Balloon, retire from it, to approach, 

and expected to invelope, the hlus City 

of Cheſter: which for a long Time 

had been kept in View, and ſeen 

obliquely, under the common Perſpec- 

tive, with a ſmall Degree of Elevation 

above the Level of the Ground: ſug- 

geſting to his Mind the curious and 5 

9 OI of Paris, exhibited | Bt 
> I NPs ome 


* 2 Ay Sung yravels - . "Regs | 5 2142 - 185 in a 


t muſt have moved inn 30 Seconds 
1 Sj —— ee | 
e + "Woot in «Yard © o 3)34260=Feet 2 u I; 
. Yards, in. a Mile 1760)12420(6 Miles | ; ; 
ne 1 5 
Verde in a . a Mile e er 
u Up? 


: 83 5 6 Md] les, I Quarter, and 420 Yards, 
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_— 66 „ raAsTEs AS. usual. SILK. ZLECT RIC. bs 


7 Years ago on 4 ſmall 7 wes in 
many Towns of Europe. 
Tee sight %. The Cloud appeared, four Miles 


6 „ re, in 


Dilhance. Diſtance at leaſt from the Aironaut; 
below; and as if touching the City. 
- The contrary Suppoſition, -it- ſeems, 
took Place, among the Inhabitants 
there: who thought, a Cloud, a Mile 
above them, had ſurrounded and in- 

veloped the Balloon. 
8 6 5. The Pepper Salt $4, 3 
88 as uual, were taſted, and found to. retain their 
uſual, Pungency: contrary to what 
Travellers have reported to Wen on 
the Peak of Teneriffe. 
ilk cke. The ſmall Hank of yellow raw „ Silk 
| tyed to the upper Hoop, and hanging 
down from it, appeared rough,: as if 
electric: and, tho drawn thro' the 

Hand, continued furred as before. 

ü, rig 606. It was now. thought a proper 
1 var em ins. Time to finiſh the original Work of 
*. unwinding the remaining Part of the 
half Mile of "Twine : which proved 
equally * as at the 85 and 


N ** ; 


CATTLE DISCOVERED FROM THE BALLOON: EE, - 


took up a conſiderable Time. When 


completed, the white Flag was ex- 

tended — — a Mile from the 1 

E PO ERry ts . 
67. Perceiving that the Baltoon Wasen: 2 ©": 

deſcending very "briſkly, by the Ap-we Bas. 

pearance of Cattle in the Corner of a 


Field; firſt, one of the two ſolid nne 
Weights x was | caſt down : 2 the N — 
other. © — 
A Retüm "or Sund to UN . . 
oon, from the lighter which 2 * 9 Sn, 
five Pounds, was heard in 1 I0.- cp, 
Countings of a Watch, which made. 
120 of TRE fame full Beats in a Mi- W Body 
nute. 8 „ 
Before he Weight t became invitble;. | Wits 
it appeared to move A good Deal out 
of the Perpendicular : owing either 
to an under Current; or to a Decep- 
tion of Sight, reſpecting the horizontal 
Motion of the Balloon in a different 
Düsen en the Deſcent of the- Io. 
Nome,” Eve bay | 
ret Of es > The 


f 68 are _ FEATHERS, FELL, Quick... 
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Section 68. "Wy 28 Minutes paſk] IL 


the ſolid Weights 
| before . were thrown out. 

At 29 Minutes the ee had 

b fallen to 25 Inches. r 

Balloon tet. A Handful of Feathers were 1 

cendins. adrift, which fell quick : demonſtrat- 


ing / Likewiſe the Aſcent of the Balloon, 


a ſecond Time : but, tho' 12 Pounds 
lighter, it did not ſeem. to. regain. ats 
otiginal Height: judging MERELY 
from this Circumſtance, that no more 
Gaſs eſcaped vifibly from the Mouth. 


| Apparent =» 69. . ſomewhat remarkable, 


aten of the that, on repeated Enquiries from un- 
prejudiced Perſons, the vuhite Flag, 


when ſuſpended from the Car above. 
Vards, * 4 Yards long: and 


when 


The other muſt ehe «lei a 


* 4 
"5 * 22 a 


PECULTARITY ATTENDING" n WHITE FLAG, 69 
hen at the end of the half Mile 
Fa about & Aw; Jong, 
ferent Places: that bien ir aps 
peared: before, and ſometimes behind | 
the Balloon: while to the Obſerver in I 
the Car, it ſeemed regularly to fol- c 
low the Balloon: -unlefs When a new = 


. 


8. 5 


® Rn 


Motion vas impreſſed upon the latter: | 5 
at which: Time the white Flag was 
stated atmoſt under the Car: or when 


the Balloon changed its Direction; 
the Flag being ther: not Te es 
verable. 

When ſeen edge 150 forgflorteni: 

it woud appear to be Rearer * 3 ar 

than it really was. 1 \ 

"| 70-Asthere was DPocriavios bad! 3 
e ing the Situation of the half Mile Flag, the Baloon, 
- | which may prove of fingular Uſe in 
„ Airoſtation; it ought 5 to de e 
Jover in Silence. 

»| The balf Mile Flag ae looſely 
from the Car; not perpendicularly 
1 undor, but ** it, frequently” at 
an 
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to keep it abhvays in a A r w 


Situation. 


Tendency to drive it hack: which be- 
ing ineffectual ; the Flag muſt conſe- 


_ the Balloon. $1 


Rae throuꝰ the Air: a Subject 


— 


F e 


BALLOON: RETARDED IN rrs PROGRESS. | 


an Angle of about 45 Degrees; ſhews 
that the Flag met a Reſiſtance from 


the Air, unfelt by the Balloon: which 


out ſtripꝰd it, in Proportion to the 
greater Surface 8 the Balloon ex- 
F to the Wind. H õο¼Eα on 

Taking alſo into ts: e 


that the Balloon remained in Equi- 
' ibrio;; while the Flag was: ſubje& 


to the Force of Gravity: which 
Force was reſtrained from Exer- 
tion, otherwiſe than as a Ks Hertiæ, 


The Reſiſtance of the Air, ng 
in an horizontal Direction againſt the 
Vis Inertiæ of the Flag, muſt: have a 


gm” \ _ >. Ct a 


quently "Wes; ; and 1 in 3 101 retard 


A. PA mb Vu. 


A Power may Mie be Soho 
nie to a Balloon, in the Direction 
of the Wind, which ſhall retard its 


"uſd SY mo 
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ſecution. e 
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SCENERY: BELOW DESCRIBED.” . 


which feems capable of * farther * 
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ROM 28 Mioutes WR Beautiful Ef. 


fects of the. 


II, till the Balloon white Vapour 


n the Prof. 


$e@tion 710 


had _ over the Foreſt of Dxl A- pe below, | 


MERE, and the ſteepCrag of HELSBYE- 
HILL ; thin light ſemi- tranſparent 
Vapours, which ſeemed to be collect- 
ing at a vaſt Depth below. ; moving 
ſlowly in all Directions; riſing to great 
Heights, falling, melting away, and 
again condenſing; — (the Land, one 
while covered with a WRITE Veil; 
then caught thro Openings for a few 
Seconds; the Objects appeating more 
diſtin& and coloured, from being ſeen 

in detached Groupes and ſingle Pictures 
Famed and enſbrined in fleecy VArous; 
note again diſcovered by a Glance of the 


Ehe. and then repeatedly eſcaping from 
the 
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5 ' 11 LUsfRaTION or THE SCENERY, 


the Sight j)-—wonBRRFULEY HE Sh. 
tened the Grandeur, Gaiety and ini. 
mitable Beau * of ach ever ' Var 
Proſpects. ee ee 
„„ Appearances of a nder Kind are 
tion taken frequent in the noble and venerdble 


1 


„ 
EY * 
— — ow ——— ———— yer — oy _ 


— — 


| from Scenes 
Ii «breed, Structures appropriated for divine 


F 5 
—_ "= 8 ba — 
a * 3 7 7 1 — TILT r Ya. —_ 8 


— 


= Worthip abroad: whoſe: Walls are de- 
3 cCciorated with the fe Paintings; the 
BluVbjects ſolemn and engaging ; ſuited 
—_ to inſpire a chearful Devotion. © 
wy | While the inferior Clerics perfume 
—_ the Garments of the Prigſis officiating 
s 5 and offering Incenſe before the high 
—_ Altar; which is ornamented with fall: 


i 
W 


— 


9 | | Length Portraits in the richeſt Drapery, 
| of Perſons whether male or female, | 
1 reputed of ſound Morals and exemplary 
dn accompanied by Ovardian 
wy - Saints and happy Angels ;—Columns | 
1 | of white Smoke, wafted from Silber 
| to Cenſers, riſe to a certain Height in 
1 flow majeſtie Movement, before the 
- Eyes of the Eneeling Suppliants, who 
14 are — out 0 out from the enchanting 
|| | View; 
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SroOπ⁰ BALLOONAIR1S. A 5 


View ; till the Clouds dif perſing, * 
by Intervals, a'Glympſe' of the celgſtial 
Proſpe&, and of the higher Orders of 
Beings, who lool down with Compla- 
cency upon them; and ſeem actually 
DESCENDING throu' Openings of the. 


Clouds la OT at Reſt: 


cn R XML 


T 33 Minutes after 4 patoon. 


11 the Balloon-Sha- iris. 


5 7 


JE 0 „ the Center of a bril- 


liant Vis, painted at ſome Diſtance 
round it on Clouds below. 


74. One of the Pint-Bottles 3 
light Air was prepared (as in Article 


14, of Section 12 3) and OPIN * Bottle filled 
the N 

The Mater it contained v was Sand 

. down 


with lighe Air. 


az "—= 
* ry 


7 


1 


BOTTLE or AIR THROWN DOWN. 


2 down, to obſerve the Effedts of A 


and Light on the Drops. 
The Air did nat at that Height: op- 


| pole a Reſiſtance ſufficient to break 


the Stream into /mall Drops. Nor 


did they ſeem to coaleſce: remaining, 
while they continued in Sight, of the 
ſame Size; ſome very large, others 


leſs ſo; and at the ſame relative Diſ- 
tance, as when they firſt left the 
Bottle. 

Th, Colours ſeemed: Prong than 


uſual. 
It may be dere 1 that none 


of the Bottles were returned; tho! 
found, and a Reward promiſed. 


5 The Country People, as ſoon as 


they ſaw a Bottle ; imagining it muſt 
contain ſome Liquor, immediately 


contrived to open it: by which Pro- 
cedure, the Intention of the ä 


ment was fruſtrated. 


The Bottles, which are e dangerdus 


Companions even without Liquor, 
ſhoud, 


BALLOON" IN'A QUIESCENT BED or N. 75 
ſhoud, notwithſtanding, be left in the 
Car: at leaſt till the Time hag 2 


the Balloon. . . 
75. While the Balloon was fir 4 Burton dj 


Flint ſeen at 


riſing; a gentle Motion of the lower e rifogs 


Current of Air carried it immediately | 
towards the Sea. (Section 46. * | 
At which Time, the Aironaut by a 


| Glance diſcovered the Mouth of the 


River Dee, four and five Miles wide, 


yawning before bim: the Proſpect ex- 


tending to the Sea, as far as the Smoke 
fromthe Lead- Works near a Place 
called Flint on the Welch Coaſt ; and 
to Burton-Head on the Wirral Side 3 
diſtant ten Miles from Cheſter. „ 
He has ſince been informed; that 
the Balloon ſeemed to REs r, for a few. 
Minutes, in the Air: and then return 


ſlowly over Cheſter. 


It is therefore more than probable, Balloon in a 
- | quieſcent Bed of 


that as the Balloon continued to air. 


aſcend ; ; it was becalmed in a quieſcent _ « ' 


Stratum or Bed of the Atmoſphere, 
. . which 
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25  wmovnor prazore. THE: BALLOON, 


which exiſted for a certain Depth * 
Thickneſs, between the lower and 
upper Current: and that the Direction 
of the Balloon was changed; the In- 
ſtant it arrived within the. Influence 
of the upper Current. 


Ot eau the Conſequently, with a 8 FR | 


92 " ratus to aſcend and deſcend; at Mill, 


| compa, without Loſs of Gaſs or Ballaſt; the 


Balloon woud have remained ſuſpended 
invariably at the ſame Height, and 
vertically over the ſame Spot of Earth : 
or, with propulſive Machinery; might, 
on the ſame Level, have been | rowed 
to any Point of the Compaſs. Ft} 


The Balloon, 76. In paſſing only AcRoss Trafford 


influenced 


den it Ap. Meadows, three Miles from Cheſter ; 


proach tc. 


wards Yar, the Balloon loſt its uſual progreſſive 


Motion over the Country: for more 
than a Quarter of an Hour, following 
the Courſe of the River Goway tothe 

_ Weſt North-Weſt, and towards the 
Sea, as at Cheſter : turning gently 
backwards and farwards round! its own 

| | Axis, 


don ;) whoſe lofty Summit was 4fpa- 
rently reduced toa common Level with 
the Valley made by the River Wever, 


HILLS AND VALLIES on 4 ent TD, 77 15 


Aris, near the Villages of Great and 
Little Barrow : and making Curves 
over the Meadows, whoſe Breadth at 
thoſe Places was about a Mile. 
The Balloon then returned into i its It Progreſs 


marked 


former Direction: inclining, again, 


towards a Brook and Meadow near 


Alvanley: paſſed Eaſtward a little „ | 


the left of Manley (white) Mill : 


eroſſed the Foreſt of Delamere, and 
Crag of * (about twice the 


Height of Shooter's Hill, near Lon- 


and with the adjacent Sea Marſh. 
Nor coud it have been diſtinguiſhed 
by a Stranger, as an Eminence. 


Indeed, the Wood near Kingſley, wm vd. 
which grows on a ſloping Ground, matt | 


ſkirting the Hill, and om the Sun, 
put on a duſty Hue; and the Tops 
of the Trees a darker Green: this Dif- 
ference of Colour, conveyed the faint 


| nen, of a riſing SLOPE: | A 
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* Knowladge of the ,ountr3y 
i " contributed to aid the In maggi * * 
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s, .-  Viewof the Balloon over Helſbye Crag * 
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4 © H A P T E R XIV. 


. 33 1 
1 am Town 9 by 
60, Basement 232, correſponding t tos | 
—_ the Height of a little more” than 
HH Mile (a), be Vapourr diſper fer 8. «ith | 
1 eovered the Town of Frodſham; ai Ind 
=, Bridge over the Wever diſtant from ind 
5 Town one Mile: the Balloon! My 
© continuing at a vaſt Height; *havin ng} 
iſen imperceptibly from tlie "TH 
hat the Ballaſt was thrown down. 
Prom a Converſation held "al 
—_ : next Morning at Frodſham, with 
__ ſome ER DOE whe! > had defi 
/ K 3 OE \ "cried? 


(a) Equal to 2085 Yards or 1 we ** 
Vards. 
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cours or THE' BALLOON x ren. 


ied it gliding! gently thirou? the 
ir; the Balloon appeared ſo extreme - 
mnü re, that it was thouglit impoſſi- 
e to be the oc expected the fame 
ay to riſe at * WIN an Aire 


aut. 


-, if they had ſeen it on the Ground:” 


ne fame Perfons obſerved the white Hat Mit N 
white F — like 


ag, like a Feather about 8 en 
iſtance from the Balloon. 
A 8 Air Bottle was thrown 


4 . 


"The Town * Kng den veins to 


/eſtward ; the Balloon proceeding in 


; uſual Courſe over the Country in 
e upper Current; began to be im- 


ded, on its vertical Approach actoss 


e Meadows to the Wever : was ac> 
ally ſtopped ; and being entangled by 


To uſe ales own 6 m 4 * 0 
d not haue been larger than 4 Blad. 


8 Y 2 _— - . > —— 8 A * a 
_ 8 — 
7 —_ n —— = — - B — 2 = Sb = = 


Courſe of the 
Balloon traces 


le Faſt; Frodſham-Bridge half a © ew e = 
le to ine 'Welſt ; the Conflux of the wes i was. 
ivers Wever, and the wide Merſey the Wa, 
lling into the Sea one Mile farther 


So 


- =I W— 51 


2 — 3 


een INFLUENCED BY WATER. | 


the River, evidently changed its for- 
mer Direction: imitating, if poſſible, 
11 Meanders ; or at leaſt making Gy. 
rations in Circles of different Diame- 
ters, at the ſame Time turning dif- 1 
| ferent Ways round its. Axis: deſ- 
eribing Curves, ſomething - ſimilar to 4 
a the Moon round the Earth in x 
her Orbit; or of Saturn, Jupiter, andi .; 
Mars, as thoſe Curves are delineated 
in the Prints of Long's Aſtronomy: 
(4) the Courſe of the River — its 8 
changeable Canter! 1: © 4 
709. It is to be obſerved, that if thi 
Balloon had continued to purſue its 
Jormen Courſe; no Danger was to be p 
__ apprehended of its falling on the Sea, 
or on the broad Branch of the River - 
mon towards Warrington. FF 
On the contrary, it muſt have gone] 
into the Heart of the adjoining Coun- - 
ty, and paſſed near Mancheſter... - 
It is likewiſe worthy. of remark; 
that unleſs, a nn of 0 5 Va- 


- (0) Long . Aron. Pages 227, 229. | 


"AA W053 


| PROSPECT LIMITED BY X CIRCLE or VAPOUR. 
por mntervened for few Seconds; 


the Country immediately below) the 


Obſerver was continually illuminated 


by the Sun's Rays: thoꝰ none but the 
larger Objects were diſtinguiſhable at 
the Bottom of the profound Abyſs, more 


than two Miles in Diameter at one 


View: that being the utmoſt Boun- 


| any of the circular Proſpect below. 


80. The Sva tho known to be ncar bßß) 
the Daſhing of its Waves upon the clever, 


of Proſpect 
below, bound- 


Shore, Which were plainly heard, was 


then totally eclipſed: as if by Ha ZE pur. uy 


or Vapour, which began” to be accu- 


mulated only at a certain Height 3e. 


lor the Balloon; yet in ſuch a Man- 


ner as not to prevent the ſolar Rays 


from penetrating throu', and mn 
| bright upon the Water. 


81. There was now futfcient Lei- | 


ſure to trace the ineredible Variety of 


moſt beautiful Curves, into which the F 
Stream had worked the Bed of the River 


Wever in a Courſe of * and in the 


„„ Compiſd T 


% $54 ww a= 


. WARRINGTON sri THroV? THE CLOUDS, 
1 © Obrmpals of a few Miles: an Appears 
ance Which demomſtrates che Incor: 


rectneſs of Mars. 
: Some actual Clouds e hk 


ſelves in detached Groupes over the 
Land: and the Landitfelf ſhone plainer 5 
. throvu' the Intervals, than in 1 J 
near which no Clouds appeared. 4 
82. On reconnoitring the arten Sl 
| - Town of Frodſham, which like Cheſ- 7 


ter was of a light Br un; the Balloon 

| moving by Intervals round its Axis, 

5 the Proſpect ſeemed to open on a ſud. E 
den; and the Aironaut coud diſcover. a 

— of war. the Town of Warrington : the Plan 
| of which was ſmall; neat, but of a 
Aurler Blue, inelining to Grey: the || 

| Slates (a) there uſed being almoſt pe- 
culiar to the County of Lancaſter. | 
. . 83. From this Enlargement. of the 
Proſpect over Land, he imagined that 

- the W was s either gen deſcend- 
ing; 


1 


as AAS 02: £2 


5 Alf6 called the Herſhom 77" from a 
; Sept In e where a Quantities 
| are fo - ay 


3 
1 


LENGTH' or THE SHADOW. AT %ẽ + 


ing; or that it appeared ired throu' the 


him. 


the following Remarks. Cattle, if 


grazing in the Meadows, were not diſ . 
tinguiſhable; or at leaſt were not diftin= - 


It was in vain to look for 


guiſhed. 


Sheaves of Corn, or Hattocks on the 
Ground : poſſibly from a Sameneſs of 


Calaur like the growing Stalks, and Field: 


or protruding but a ſmall Degree of 


ELEVATION; tho the Shadow even. 


at 00 0'Clock (a) was donning To 


M2 
r R O B 1 E 1. 


To oo. he Lengeb of the Shadow from a-Perſon of midith | 
Stature, (five Feet-and a-half High) viz, at Xl o'Clock, on the _ 
Ith Day of September, 1 Ten Cheſter, whoſe North — 


is 54 12; (and 3 ” r from ae 
To find the fr Altitude at xu. 
From 90“. o Subtrat 8 
The Latitude 53, 13 8 


— 
The Remain. 6, is the Complemen of Latituds, 
Sun N. Decl. 5: 29 


—: — 
The Remain, 42. 97 2 2 foo «lit (viz, at x11)" 


9 
For the Shade ſay 
As the Sine of phy Sun's Altitude 29. 
To the. Perſon's Height, viz, 66 Mc. 
So is the Co- Sine of the Sun's Altitude, | 
To the Length of the Shadow, 
For the Sine of the oy Altitude 42? * in the Table, 


ear Intervals of 2dhual Clouds below 5 


84. He had e N to 3 | 


' * 1 * 
bo a 7 = 
a. DL, . — 2 
_ 


Pleaſurable 
Circumſtance 
peculiar to 


the Ball on. 


— 


| volsrs HEARD-- FROM BELOW: : 70 


anger that the perpendicular Height of a ; 
EACH Object. (0 Noiſes: of Car 


riages along the great Turnpike- Road; 
eſpecially Waggons and Carts HEAT- 


LY laden; (the Gratings of whoſe 
Wheels dgainſt the Stones ſeemed: un- 
commonly Harſb;) were diſetiminately 


heard, tho“ not diſcoverable by the 
Eye. Numbers of human Voices 
were almoſt conT1 NUALLY huzzae- 


= 


| $ , - : . # * 7 * 
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2 artificial Sines, fo" tlie: Logarithm d. $2938, which? ſub-" 
trated from the arithmetic Complement, Viz, 9, 99999 (up- 
12 [2 


poſing the laſt Figure-a 15) becomes, Kei 
Then for the Perſon's Hejght, viz, 66 Inches: 


in the Table of ee er, is. the. ny: TIES 50 


Number, — 11% 
And for the Co-Sine (had by ſubtraQing the Alti. 
tude 42.17 from go. oo] viz, 47,43: among the ar- 
tificial Sines is the nn, —(ͤ— - - 936913 


The above Sums added, are wi eye -uh 86079 
Which logarithmic Number (deducting the Initial 1 as uſeleſs) 


Vviz. 1.86079, in the Table of Logatithms, correſponds to 


72.57, equal to 72 Inches, for the Length of the Shadow 
at XII, 
| Reducing then the Numbers 66 and 72, tothe loweſt Deno- 


. mination, thus 6) the Proportion which the Lengeb of 
the Shadow bears to the Height of the Objett is ape ob. 


tained x that is 
(4) If the Length of the Shadow be divided into 12 Parts, 
the Height of the Object would be 11 of thoſe Parts. 
© _ See Moore's Practical N as cnt 


ee 


An zasy Way to find the Proportion which the Length of 
the Shadow bears to the Heigbt of an Object is, Ar any 


TIME WHEN THE SUN SHIN ES, to fix a Plummet Line and 


FRAME upright in the Ground ; meaſure the Lengtb of its 
Shadow, and e it with the Height of the ewes £46 


8 


. BALLOON STILL NEAR A MILE Hon.” 
a 


ing: except while 8TATIONARY at 0 
firſt Riſe; when ALI. AROUND 

was wrapt in the Sublimity of Si- 
LENCE 3 which afforded a pleaſura- * 
ble Contraſt n a DEL ICI0Us bY 
. 

A third Bottle of Air was thrown | 
out. ; | 


4 Be 
. 


3 
* 


CHAPTER xv. 


, Aſton-Houſe, 
t Minutes 
the Balloon remained "as 1 


aten 8. 5. T 4 Sites alt _ Balloon over 


near a Mile Ke. 


un over the River, and over jig, 
the elegant Manſion called Aſton. 


86. A Wind was heard BELO W a, Wind below. 5 


a few Seconds : and the Air felt a little 
cool. Thermometer 55, or Temperate: 
Barometer 252, correſponding to the 
Height of_near a Mile. (a) 

87. The Balloon continuing its eccen- The Balloon 
trie Movements from Side to Side acroſs 8 


8 | the Aironaut 


the to deſcend, in 
Hopes of find» 


(a) Equal to = Quarters of «Mite and 121 — 2 
Vard Tin 


* 


BALLOON como 70 14. 


the Meadows; yet ſtill gliding dawn 


the River, in a North-Weſt by Nor i 


Direction, almoſt at right Angles to 
that which it before had held; conſe- 


_ quently Zowards. the Sea, and in a 


Line which continued muſt paſs throu 
the Center of the Channel: ſome Step 

it was neceflary to take, and soon. 
By throwing out Ballaſt, the Balloon 
woud inſtantly riſe : but it woud pro- 
bably, as before, riſe into A CLN, 
and therefore deſcend nearly in the 
ſame Line: which woud merely pro- 
tract the Time till the Balloon had 
reached the Center of the Channel: 
where, having no Reſource, the 
| Ballaſt being then expended; there 
might be ſome Riſque in waiting for 
2 Veſſel, tho' the Balloon woud not 
for sEVERAL. Hovrs, have loſt its 
| levitating Power, fo as to have funk 
| with the Aironaut. To him however 


immediately occurred, that there 


might be an UNDER Current of Air, as 


uſual in the Middle o of the Day, blow- 
; ing 


1 - I „ 


| BALLOON: co ο ro 54. 


we a Land: and; that ae - 2 


Balloon was made to deſcend: QUICKLY 
into the Sea-Breene; it might, in a 
few Minutes, be carried ſo far within 
the Country, as to be ſoon beyond. 
the: Influence of the Sea and Niver 
and THEN, by throwing out ſome 
Pounds of. Ballaſt,” woud return in- 
to the wpper Current, and purſue a 
ſafe. Courſe: towards Mancheſter; or 
even towards Preſcot and Liverpool, 
if an eaſterly Wind prevailed ab,. 

88. In Conſequence of theſe Ex- 
pectations; he looked downwards to- 
wards, the Sea, then wholly invifible ; 
tho* the Murmuring of its Waves 
was more plainly heard. 


Tick SMOKES were diſtinguiſhed —.— 
fluing from different Places along the Serbe 


Marſh near the Coaſt: and apparently 
kirtirig the Ground, as if impelled 
by a briſe Wind from tlie Sea. 
89. No Time was to be loſt. 
The Balloon having reached the 
Caſcade 5: and. continuing. to move 
| more 


— 


4 


% 


Was opened, 


> wa PROGRESS or THE BALLOON To 24 enrcxzy, 


more regularly along the Courſe of 
the River, paſt the Bridge, and pro 
cCeeded to Roch - Savage. 

The Balloon 90. The Neck or Mouth: 1 re- 
Ses, dhe Mouth mained ſhut, by its own Preflure againſt 
the Outſide of the upper Hoop, as it lay 
over it; was inſtantly brought within 
| the Hoop, and ſet WIDE orEx in a 
perpendicular Situation. 

Not more than a Couple of Minutes 
bad elapſed before Sounds were more 
audible and lou der... 

Cattle and Corn in the Fields be. 


came viſible. 


alan io 91. The Obſerver very ebe 
8 |" on e ing to put down his Card and 


Pencil; with his % Hand graſping 
the Hoop of the Car, and with his 
Right holding a Sand-Bag, to throw 
| over as he approached the Earth; 

found that the Balloon was | influenced 

by an ux ER Current blowing from 
the Sea: and marked his Progreſs by 
the half Mile WRITE Flag; whoſe 


Stretcher having acquired a Pofition 
EE 


” « - 


— * —— AS, wv 


— 


* 


- 


BAROMETRIC HEIGHT OF LOWEST CLOUDS. 


patallel to the Plane of the Horizon, 
placed the Flag inan excellent Point 
of View: the Balloon vowuing it aßpa- 
rently with a e Motion, over the 
diſtant Tops of the dar. green Trees, 


CCC Ry 
4 { BALLOON; DESCENDING.” 
I 112 


ha Maudtes Erne Sea Breeze, than 
it became INSTANTLY condenſed by 
a certain CHILEINESS which THEN 
begati to prevail. 


1 ſooner had the Bal- air chilly, 
loon deſcended within Barom. 26h, 


93. This FG hi ſis Vince been CON= Balloon in the 
ſidered as the LEVEL of FLEECY tent. 


Varove, Scup, or loweſt Stratum of 
Clouds, i in bag wits and WARM- Wea- 
then(d) * 2 TEA" | 
No vi gas cbud. were bete near 
the Spectator. On the contrary, they 
ſeemed to ſhrink back to the Diſtance 
ory a Mile 9288 the Eye; and then 
| | 8 immediately 5 


(a) i. e. When the Barometer Belo is at 30 Inches, and 
Thermometer ' below At o 'viz, pour” 1000 Yards high in 
fine Weather, and. goon N ee eee 


0 


/ 


— py 9 hg th. L 8 1 7 of I 4 —- 
wy 4 . . 82 | 8 <4 > «© 64 D Ya. , +4J 8 ou - 
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- COOL Molsr am IN THE BALLOON. 


immediately appear above it, the Bal- 


Joon continuing to deſcend. Nor did 


any circular Horizon of the Earth 
ſhew itſelf ; till the Balloon had 


reached below this Level : viz. Barom, 


262, Thermom. 55. i. e. Temperate. 
Proſpects were moſt EXTENSIVE 
and beautiful at this Altitude: which 


the Barometer eſtimates at t full * a 


r 75 
Looking again at the ede 


ſcarce a Minute afterwards 3: it 'had 


Sudden Ef- Ws 
Moiſture, and quick Contraction of 


fect of cool 
moiſt Air on 
the Balloon, 


len , ard 24 


94. [The Dad by Chill and 


its Dimenſions ated like a Charm on 


the Ballon. 
In a Moment; as if 1 5 


435 Clouds, the Sæa ſuddenly pre- 


ſented itſelf. (b) It ſeemed NEAR, and 


of a RED Colour. Circular Land- 
ſcapes of the diſtant Countries Alen 


ſg . 5 
| „ "Sled 
Yor Being 108 3 3 Yards, i i. e. | balf a Mile, and 


| 203 Yards. / 


(5) It was High Water at Cheſter. and Frod- 


ſham - Bridge, at 38 Minutes 2955 I. 


5 


- THEIR EFFECTS, ox ITS - DESCENT. . + 


Almoſt the whole Extent of the Chan- 


nel was a perfect Calm: and rather 
dasled the Sight. But from the Penin- 
ſula of Hale to that of Runcorn, and 
upwards, a partial BrEEzE from the 


North-Weſt ruſed the Surface (which 


' was there of a dark and menacing Com- 


plexion;) and ſeemed. in its Courſe to 


have x reached. and influenced the Bal- 
loon : whoſe Deſcent . proving more 


rapid than was expected; the Sand- 
Bag tyed up, weighing 12 Pounds, Was . 


opened, and the Sand diſperſed. 

95. The Aironaut continuing 28 TO 
fore to Aand upright in the Car, and 
having reſumed his Card and Pencil; 


Thermometer again at 35, on find- 


ing the Deſcent not ſufficiently retarded, 


wrote ſwiftly, NO MORE REMARKS, | 


MIND THE $SHIP::”” meaning the Bal- 
loon : and briſkly ſtooping for the ſe- 


cond Bag of Sand, weighing likewiſe _ 


12 Pounds, diſperſed it by TIO] in 
the ſame Manuer. 


N 2 5 96. The 


Ballaſt thrown, | 
down, talb. 
and zalb. 
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rapid. 


A A 


Torrent of 


Air on the 
Balloon, 


BALLOON MADE 70 BESCEND Ly, 


Deſcent arfirn * 96. The cirevlar Mouth of the Bal- 
Joon! continuing” wide open, at about 


18 Inches Diameter; ſo much cool 


and noi Air ruſhed in during the 
Deſcent; that, tho' its Momentum 

f acquired Motion was retarded by 
Djjpperfon of the Ballaſt, it had not 


yet recovered an "ACTUAL LEVITY: 


being too near the Ground before the 


wats Bag was diſcharged. 
Preſuming however that 24 Pounds 


Weight of® Ballaſt thrown out, was 
ſufficient to break the Fall, tho” in 4 


cool moiſt condenſing Atmoſphere of 


pure dęfloguiſticated Air; the Event of 


landing was warted for. 

It has been fince imagined that 
a heavy DEPRESSING Torrent of cool 
Air took Place from the North-Weſt 


at a certain Height over the Water, and 


 affifted the Deſcent of the Balloon, 


The Balloon 
deſcended 


, "IF. with a ruſhing 


No e. 


97. In order to judge with what 
Rapidity the Balloon deſcended, when 
ſo Low as to be within the In- 
fluence of the under Current, while 

| the 


BALLOON MADE T6 DBSOEND RAPIDLY. 

the cos] moiſi Air ruſhed in at the 
Bottom, and moſt probably preſſed 
out the Gaſs; the following Intelli- 


gence has been communicated by a 


Perſon of Veracitx. 


As two credible Far nels were wo Ik Anecdote 


ſhewing the 
Rapidity of 
Deſcent, at 


vEsT ; on hearing a hollow, ruſhing rt. 


ing, with their Servants, in the HAR- 


Sound in, the Air, which they took to 
be a " Whirl-wind, or diflant Thunder, 


and which ſeemed every Moment to ; 
encreaſe and approach theth ; they all 


retreated under a large Oak. While 


there, they firſt perceived the ſwift 


Deſcent of the Balloon. Two, who 


were afraid of Thunder, then began 


to take Courage, boldly exclaiming 
they thoud never fear Thunder again, 


ſince the Falling of a Balloon coud be 5 


attended with ſo terrible a Noiſe. A 


CHAP> 


93 


Caution on 


Landing. 


1 


4 « N 1 "ING . 1 Fog 
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| ' BALLOON, STILL DESCENDING. 2 


Section 98. 1 E Gr, gliding over 


Trees i in the farther | 


JA Mow of a Graſs Ficld, N 
on the Ground. 

The Aironaut, being prepared for 
the Event, ſupported a Part of the 
Weight of his Body by his Hands, 
graſping the upper Hoop. 

The Balloon Hooping, and declining 
1 the North-Weſt Breeze, drew 


the upper Hoop, out of the Perpendi- 


_ cular: by which Means, the Bottom 
of that Diviſion of the Barometer- 


Frame which contained the Tube, 


preſſed againſt the Bottom of the Car 
on the Ground, was ſeparated from 
the remaining Half of the * and 


fell on the Graſs. 


The Balloon, then riſing with an 
elaſtic N elevated the Car a few 


Yards, 


9 „9e my 


rar OF EASY LAND S. 95 


Yards, and deſcended to the Grains, | 
but more gently than before: roſe 
again; and the 'Aironaut perceiving 
that the © progreſſive Motion of | the 
Breeze was bringing the Balloon near 
a third Hedge; took up his Knife, 
(which lay by him ready open for Uſe) 
and cut away the remaining Half of 
the Barometer- Frame; threw out the 
Baſhet with the Bottles, and Tunning More Baſlaſt 
Di; the Speaking 7 rumpet 3 the Tis wm. * 
JVoollen Gloves, the remaining half 
Mile of Twine on the Reel. (a/ 
The Car cleared the Hedge, and 
ſightly for an aaa touched Ground, 
the third Tim. | 
99. During theſe: pat 51 the Farmers of. 
Rironaut had obſerved different Per- Ane. 
ſons 19 5 


(a) W TED RY to check the 4 0 
Deſcent at Bellair, near F rodſham: : and to af» 


cend the ſecond Time. 
To check the fin Deſcent. Pounds. Oitiees. 


Ballaſt, at twice: 2020 
To clear Trees and Hedges, ab 
re-aſcend © 


Barometer and Frame, = - = o 125 


\ * 


„ PROOF or \BASY LANDING. 


ſons in Motion towards him, WhO 

proved to be ſeveral Farmers and La- 

-bourers who had run themſelves out of 

Breath to over, the Balloon. 

One aſked the Aironaut, whether 

Is intended to alight; and Was an- 
ſwered, Not for any Time. 

Proof of te 100. The Car alighted 1 5 Time 

Wy ſmoothly, that neither the #/atch 

nor Thermometer that lay near each 

other on the green Bays at the Bottom, 

were diſplaced. + Nor was the Gia 

Tube containing the Quickſilver, ſe. 

parated from the Diviſion of the 

Frame in which it was originally fix- 

ed: but the whole was brought back, 

a ow WD ig in a 1 State: 

ee 


Baſket with Tunning Diſh and - 
Bottles (except the Flaſk with Ib. OZ, 
Brandy and Water) 85" Tod 
I ».. Half Mile of Twine on the Reel ge ag 
Speaking Trumpet - - - - ©. '8z 
 Woollen (oven 2755 00 


2 31 1 Hh, 
1 


1 for Re-aſven 35 0 
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% 9 
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1 : 8 : Y a . 1 - 
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i Te 


except a ſmall Hole, made TN, 
quenge of the inverted Sit 12 0 EY 


Vacuo, 20H Kell a- . 
gainſt the Top of the 

The Car ar anded at 28 
nutes paſt III, in 
to a Farm called 


#3} * 7 1 % 
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is ed near Frod. + 
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2 To d the 1 th of the Shadow at t half . 
I . jo See SeQtion $4, Note 4.) oy 


Sun's Dec, - To find Sun Alt, 
Hour III 30H. 99. 75 | kf ' 
This is the Caſe of an Slice nee Triangle, wherein 


Fo N= — 3825 5 
Given 15 


are two Sides and one Angle between them siven, to find . 


Sun's Azimuth, * the Sun's Co-Alt. 
Side - - $4. 3x Sum of Sides 121. 19 
ide „ 306, 43 Diff. of Sides 47. 43 


Hour) Angle contained 3 | 
ts ———— — * . 1 63. 45 
a Sum of Sides * 60. 39 29. 22 

alf Difference ditto 23. 51) 66. 9 | 


' THE/FIRST ;PREPARATIVE PROPORTION-; 


As Sine of I Sum of Sides '= »- 60, 39 9 


To Sine of Difference of Sides 9917 23. 51 9.60675 Ar, 


80 co- Tangent + contained Ange 63. 45 e 


Nenn nn 


T0 T. of I Dif, of the other two ARG 43. 15 9, 97344 


SECOND PREPARATIVE PROPORTION. 


; NE a As Co- Sine Sum of Sides . 2 «„ 29. 27 9 


To Co- Sine 4 Diff, - '- - = 66. 9 9.961234, 


80 renn. 4 contained Angle = 63. 45 10. 30503 


To. T. 4 Sum of other Angles — = 75, 11 1957794 


o . 


Half Diff. before found = - 43. 13 


Sum, is greater Angle „ 118. 26==Sun's Azim. 
Diff, is leſſer Angle 31. 56=S's right Aſc, 


Then by firſt Axiom in Trigonometry, to know the Sun's 
Altirude ſay, | 

As Sine Sun's right At - -,- - = 31, 56 6.2764 
To Sine Co-Lat. - - - 36, 48 9.7774 
So Sine of the contained Angle „ 52, 30 9.89947 


0 co. dine of the Sun's Ale, - = = 63. 57 9.95385 


from 90. 
Sun's Alt. - - - - 26, 3 
: Having Sun's Alt. to find the Shadow, : 
As Sine Sun's Alt.. - 26. 3 ©+35738 Co-Ar, 
To Perſon's Height, - - - 66 Inches, 1.81954 
So Co-Sine of the Sun's Alt, - 63. 57 9495350 


— — —᷑—ͤ m0 


o Length of shadow, DS 135 Inches, 2.13042 
Then 607 IEEE IS or Z, i, e. as 23 to 45 ſuppoſing 


the Length of the Shadow divided into 45 Parts; the Height 
of the Object woud be 22 of thoſe Parts; or not quits val 


the 1 of the O's at half paſt III. 
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(4) Thermom,'at 55 : bright Sun few 


the: SearBreeze into the Country, and 
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1 11 AP * E R Nil, 


auser oF THE "BALLOONS" 7 | 1 1 2 
A er Ke 171, 1:8 IK | | CRT 
Section 101. ELLAIR - Meadow : Po 

| D halfpaſt HLg'Clock; En 


x 
4 * 5 


404 N GX $3 


Clouds in —_—_— . 
2 | Pound Press 99 


The B Balloon being now 3¹ P d eee i 


ing. f 


lighter ; taking a Direction FROM 


again. towards Afſton-Hall (6b 93 5 wit. 


4 


"FS... * , : 7 . 


7 408 2 1 6 „ 
The Sun's Azimuth from the North Point Weſtward, 
** 118% 261: its Supplement to 18g is 61. South i 
weſterly : i. e. South Weſt by Weſt, half Weſt nearly. - -- 5 2 
(5) The Length of the Shadows being more * e me 
Height of the ö, cs; ſee ä ; 


A 


de rss vat bebiourn, DANGEROUS,. 

F ell un. like. a.Sky- Ro ket, with _ACCE= 
. lerating Velocity; : its. upper Parts a | 
3 an gays o ids, as if tol Shake ; 

7 Hr  diately . 1785 1 gh . 

, e W no proper Op- 

! portunty of cloſing the Mouth of the 

1 Y] Balloon on its near. Approach to the 
©  Seazz or: during, the, Swifineſs of its 
Deſcent; tho there had been frequent 
 Trclination to at tempt it; ; this ile but 

_ ES88ENTIAL Work was inſtantly re- 
ſolved upon. And the more ſo;- as 
the Mouth had continued open from the 
' firſt: and as Mr. Lunardi did not hap- 
gf.) to rnention' this, | Gireuriſtance : 


3 var ik t be put 10 Place, had, but a few 
„ — 3 Minutes before, very plainly. ſoggeſted 
re, jtſelfk. His Ditestions were, fo open 
5 ; the Valve in order to deſcend: which 
_ woud pofibly 1 have encaſed the Rapidi- 
ty of Defeent * and, by introducing a 
 thorou' Air uþwards, while the Motion 
of the. e . Di- 
e e e 9 


0 ur RY 


le eight hitve octaſioned' x dans 
gerous Rirpture of the lower Pärts of 
the Balloon, which adtually 1 took Place 
in a preceding Excurſion. | 


103. The Balloon, tho? ahi ay The Balloon 


ſeerned nt to be wholly diſengaged ««. 
from the Ground, but to have received 
a Check; and to ln à little out of 
the Perpendicular: particularly the 
Car, Which was: evidetitly daun 4 


Mram Way from the Balloon. 


drawn d- 


On perceiving that the Hal Milo rea 1 5 : 1 


white Flag, faſtened to the upper Hoop 
of the Car ſenſibly impeded the Ele- 
vation of the Machine, by trailing 
along the Ground, (the Balloon being 
yet within the Influence of the Sea- 


; white F 1 


7 


Breeze," or lower Curretit of Air ;) the ; 5 L 
—— was, whether i it woud not be 8 


ent to ſuffer the Balloon to riſe 
near half a Mile, before the white Flag | 
was diſemtangled and free to follow it. 
For as neither the Tawine, nor the 
peer Cords of the Ballon were of 
Suk; 5 che Twine Having lain on the 
8 


1 * 9 1 
3 . * 
. 


; * 
— "0 


9 et 5 | BALLOON; THIRTY-T80,Þ POUNDS Liehr. 
Bat, Fkees or, MOIST, Ground. might be- 
- come a CONDUCTOR: from the Earth 

to any! Stratum of Air that had L. x8 or 

MORE than what is called its, natural 

ee 5 2) of the ELECTRIC Fluid. 
Twine «s, Adding to the above, a Wiſh to riſe 
— 8 3 the ſecand Time than the Hirſt; 
ig. Looping for the. Sciſſars, the String 

: reſerving a Remainder to tye 

dhe N. eck of the Balloon; Which Was 
immediately done by gathering the 

Parts of the Balloon into the Hand, 
Wrapping a Couple of [Yards loofely 

WH round, and ty ing them on a "SLIP, or 
BOW Knot: one End of which was ppR- 

'POSEL v left hanging three Feet down- 

REA wards, to untye inſtantly on Orcaſion, f 
Additional «This; additional Levity. of nearly. one 
mo Beuge gave the whole Quantity of 
Ballaſt thrown over in a Nn Minutes, 

nearly 32 Pounds. e nn 
RR ae \Farnergubo 
13 8 ſtood near the Balloon, when, it alight- 
ed at Bellair, had obſerved it for ſome 

Time before Near, Re: Sea, and, marked 

its 


(a) Se 12 . on bean iy 


cnet "a 6 1rd AS "Avant 


its Return, as 1 N from 
Over ton. | 4 ee 17 Nu WAR. 
At firſt, which was more than ny 
Minutes before it came to the Ground, 
it ſeemed to him as if it coud not 
have been larger than a Bladder. 
He ſawy it reaſcend, firſt fume, ; 

| then upright ;| moving from the Sea. 
Aſterward it roſe rapidly, and cer | 
towards the Sea and Warrington, UC 
tant twelve Miles... | 
He watched it for a Quarter (b an are hs 
Hour: and caught it by Iiitervals, e 
near and above a Cloud in the Blue 
Sky, at ſo great a Height that it looked 
like a Lark: and at laſt ſo ſmall that 
the People who ſtood near him coud | -+ © » 
none of them — a 5 When a e 
they had once loft iti. 
105. The remaining white? Flag 5 
was unfolded, and tyed to one of the 
Balloon-Cords attached to the upper 
Hoop, at a proper Diſtance to play 
freely in the Wind: and, notwith- 
| Randig all that has been faid to the 
Ne „„ contrary „ 


contra 7. 


E- „„ 9 ET pr ig | 
. made by the Wind 1 in n Dine. | 


tions. 4 
And, as ahi 3 was . 


5 ranked; with a + Senſation of -Coolneſs 


' againſt the Face of the Aironaut, 
=: looking towards that Quarter - from 
wens the Wind came, as indicated 
xx the Flag; (which Quarter was not 

in a Line with the Path of the Bal- 


its peculiar progreſſive Direction, and 
not by i Reſiſtance or Progreſs i in the 
Nick of the Balloon. 

22 e 106. It is probable that chit 


ren from Of the Balloon, acquired by its centri - 
14 888 


0/4 * EXCELLENT NA. 


I Joon'};) the Flag muſt have ſhewn that 
the Change was made by the Air in 


fugal or accelerating Force upwards, 
might have kept it in one DireRion, 


While it continued to riſe ay 1 
* n 1 


„ 409") 
CHAPTER XIX. 


BALLOON STILL RE-ASCENDING. 


Scion 1070 HE Balloon being 


now wholly uncon- 


Balloon verti- 
cal over Aſton, 
for $ Minutes, 


fned; e to riſe with great 


Rapidity: croſſed the Meadow in 


the Sea - Breeze, and remained as be- 
fore, for 6 or 8 Minutes, —by Inter- 


vals gently turning on its Axis—almoſt 


wholly vertical over Aſton-Hall, but 
rather more to the Eaſtward of it. 
The Country ſtill exhibited bright 
gay and EXTENSIVE Proſpects. 

108. Three Sail of Veſſels appeared 
in the CHANNEL. : and four more were 
failing down the River Wever, appa- 


rently juſt under the Balloon, dimi- 
niſhing to mere Cockle-Shells, or like 


Boats which have no Rigging. 
Shouts continued. 40 | 
Corn and Cattle were viſible in the 
Fields and Meadows. 
1 Aſton, 


© 


Seth, r 


F 4 
. #\ 
- — ents ona 
» 


PO — 


TE EE I 25 ws ox Soles me 
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106 THREE SAIL AND CHANNEL DISAPPEARED, 


Aſton, tho* a large and elegant 
Manſion, appeared like a Houſe which 

| Children build with Cards. 
Chillineſs felt 109. A Chillineſs in the Air was 
Height In re- 2 ain perceived in riſing, as he ima- 
ag Fed, to the /ame Height at which 


he felt it in agſcending, indicated by 


the Thermometer at 5 5%. (Sect. 92.) 
He then found himſelf inclined to 
taſte the Brandy and Water, ready 
mixed by his Order, and to eat a Biſ- 
cuit: but on putting the Liquor to 
his Lips; thought it 100 ſtrong, ſo 
drank none, nor eat any Thing. 
110. The three Sail, and the Chan- 
3 nel diſappeared. 

Riverred, The River put on a deep red Colonr, 
like the Dee. Its Meanders ſeemed 
to encreaſe; as its Width diminiſhed 
to a broad Line. Its Water was /oft 


to the Sight. 
Corn and Cattle were no longer diſ- 
tinguiſhable. 


The Houſe at Aſton was yet 2 
beautiful tho minute Object the Bal - 


75 6 223 
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prSCRIPTION OF THE RECASCENT. 107 


loon moving ſeveral Times ove it; , 
as if loth to quit ht and the River. 
The Caſcade was become a white 
Line : and the fine Bridge below, a 
yellow Straw croſſing the broad red 
Streak. 
Of the four Veſſels in the Wever, 
not an Atom viſible. 
The Shouting entirely ceaſed. 
111. The blue ſcattered Houfes, wide 8 
public Road called Sutton - Cauſe- ud Meads re- 


duced to a co- 


way over Frodſham Marſh, the Mea- the. mites, 
dows Fields and Woods, the ft oft ty FRY 
Hills, Helſbye Crag and Halton-Tower, 
were reduced to one common Level; 
and diminiſhed to the Size and Sem- 
blance of a coloured Map, but it was 
the ſuperb and fin iſhed Colouring” of 
NATURE. 

112. Ceafing to look down on the ts als - 
ſmooth Lawns below, which were now * 
of the richeſt and fullef Patterns, ſeen 
as throu* the ſmall or inverted End of 
a common Perſpective-Glaſs, and ſpun, 
as it were, to a fine Thread; Pleaſure 
2 and 


— - . — . — — 
72 — . We OO NO OS er mer — _ 
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108 


Contemplation . 
_ oftheProſpeR, 


A PERFECT CALM 


and Delight, tho' of eee fill'd 


the Imagination of the Beholder: who, 
raiſing his Eyes on a Level with him- 


ſelf, fo as to look fraight before him; 


found that the Balloon had. already, 
and almoſt beyond his own Belief, 


ſoared to ſo amazing a Height in the 


Atmoſphere, as to raiſe him far above 
the Rim of the immenſe Bowl or 
Crater; and that it was ſtill Healing 
with Rapidity upwards. | 

113. During the Contemplation. of 
this magnificent Proſpect, a perfect 
Calm took Place, ang Soothing Silence 


reigned. 


And thus; for a while 1 5 
detached from Earth, and all terreſtrial 
s houghts ; wrapt in the mild Azure 
of the etherial Regions; ; ſuſpended i in 
the Center of a vaſt and almoſt endleſ: 5 
Concave; come, as a mere VI SITOR, 
from another Planet ; ſurrounded with 


the ſtupendous Works of Nature, yet 


above them; — the GLORIOUS SUN ex- 


cept, which enlivened ALL, and ſhone 


with 


AN ENVIABLE EUROIA, RESPIRATION EASY, 


with pure celeſtial Luſtre; a peace- 
ful SERENITY of M. 1 ſucceeded; an 
ENVIABLE EUROIA. 0 42 An Idea 
of which it is not in the Power of 
Language to convey, or to deſcribe... + 


&£3 
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CHAPTER * 


Ewpir: ation at fo gr nad gry free. | 
Thermo- 


n. Altitude Was 3 60. 
ne free and eaſy : forced Trials 
being made for Information on that 
Point: a Senſation of Levity ſeemed 
rather to be communicated by the Air 
to the Lungs : but this might be the 
Effect of the Imagination. It was how- 
ever a curious Circumſtance to find the 
Breath no? viſible ; the Thermometer 
riſing AGAIN to 60. Nor did the Pulſe 
ſeem to be quicker than zſual, in 
this elevated tho' inactive Situation. 


115. The 


Section 114.5 


2 A > 
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(a) "Evena, 


110 NEBULOUS HORIZON 102 MILES IN EXTENT. 
Thunder. 115. The Perſpective of a vaſt Series 
bel. of Thunder-Clouds of a fulphtireous 
3 and metallic Tinge, placing themſelves 
| in Ranks, each beyond the other, in 
bright and tremendous Order, and a Sort 
of Battle- Array, beyond Conception 
grand yet beautiful ; coud not paſs 
under him without Notice. The im- 
menſe circular and viſible Diſtance of 
the NEBULOUs Horizon, extended 
Now 102 Miles at the leaſt round the 
Eye, as already mentioned (Sect. 52); 
was a grand Source of the Sublime, 
pb 2 Nor did the contracted View of the 
Landſcape below fail, in Turn, to 
| regain an Attention to its ina. Veriminaie 
1 yet pleafing Scenery. 
1 116. ON A 8UDDEN he was called 
back to himſelf. 
Bladders Several of the BLADDER 8, which 
Fo£© TW were tyed round the Car, in Caſe the 
| 1 Balloon ſhoud al;ght on the Sea, and 
| were DRY on the Outſide, began at 
BY the ſame Inſtant to cRacxLE; being 
* diſtended by "_ Air within. 
| / When 


VW ˙ ˙·˙ 9 a 2 gy ee nv 


— — — 
Dow - 8 —— — . 
— ———— — — rl —I— I—_ 


+ 


wal — 28222 of 


FIGURE or THE BALLOON CHANGED. ' 111 


When preſſed with the Hands and 
Fingers, they felt extremely hard, 
and ready to burſt. 6 
On looking upwards at the Balloon, Balloon lured, 
it appeared GREATLY inflated : the 
external Preflure of the ſurrounding 
Air being much leſſened, in ſo elevated 
and rarified a State of the Atmoſphere, 

117. The Balloon preſſed in an un- Balloon quited 
uſual Manner throu the Meſhes of the Prune, 
Net, quite round. 

118. The Shape was much altered Balloon 
by this Diſtention of the Sides: and _ 
its perpendicular Diameter ſhorter than | 
before. 

119. The Neck or Mouth, which weck 8 Feet 
was tyed, had actually riſen upwards, *** B04 
and was THEN near eight Feet above 
the Bottom of the Car. 

120. It was not known till after- weck cut os 
wards, that Mr. Lunardi on his ſecond Excurgon.. 
aerial Voyage from Liverpool, had 
been obliged to cut off the ler Part 
of the Neck, weighing upwards of ⁰ 
Pounds and a Hal, in order to lighten 

his 
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7 oo © BALLOON STILL "RE-ASCENDING, 


his Deſcent near Tarporley in Che- 
ſhire; and that he had not Silk ſuffi 
cient to repair the Lots. 


if 


CHAPTER XXL. 


An an Section 121. 


to reach the 


IN vain did the Aironaut 
„ ſtrive to reach the 
Wi of the Balloon, from the Car. 
Attempting to put his Feet on the 
oppoſite Sides of the lower Hoop, by 
graſping the upper with his Hands; 
he coud not in that Situation raiſe 
himſelf fo high as before; nor let 8⁰ 
his Hold with either Hand, © 
He then ſtepped down into the Car. 
The Agitation of which, brought 
within the Reach of his Hand, the looſe 
End of the Twine ( purpoſely tyed on 4 
Bow or Slip Knot) that had ſtuck to 
one of the Side-Cords, and held the 
Center of the -Neck rather out of the 
Perpendicular. | 
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CHAPTER XX... 


a 83 rt: 


BALLOON ar irs GREATEST HEIGHT. 5 


— 


Sefton. 122, Q Eing cautious tiowhe Mouth of 
D ſuffeted. the L164 Ts» hene. 

ts7-Gaſs to eſcape: throw” - the Top 
of the Balloon, which muſt have hap» 2 ho 
pened in drawing down the String of 
the Valve; yet apprehending the 
Possi BIT of an immediate Rup-... : 
turk at iks PRESBNT--G6RDATE: 7; Ele. 
vatiort;-glancing-his Eyes.around to © 
take a FAREWEL:View.z—he: hl 5 
the wine, that tyed the NR K. 

\ 125391 [ iftant Rehef was given to Balloon "Ly 
the Balloon;: which ſhrunk into the % 
Shape which it had. aſſumed in the 
former Aſcent, when the Gaſs began 
to iſſue in viſible Vapour, the Neck 
likewiſe lowering itſelf to the Height 
of his Shoulders, as in Section 35. 


nd 


* _ 2 bas 
+ @- Ko 2 


124. On ſtooping he found the Time Mouth epered 


1 Minutes 


41 Minutes after III, and the Ther- p. paſt 111, 
mometer 57. 55 


5 | 2 | . 


bs  : Thy VALVE 18 $ZLDOM 10 BE -ovannD. 


* ue ent va. Nor was he ſurpriſed that no vifible 
5 9 28 Vapour eſcaped ; as he had imagined 


. that much common Air had been 
5 preſſed i into the Mouth of the Balloon: 
and which, being 3 than Gals 


woud go out firſt. 


yy che vue On that * hs was SS 
at the Top is 


not to be jn his Reſolution not to open the Valve 
at the Top, Which b emits s the 
highteft Gaſs. N M | 


le 5 as . Neck 


ogmne he Balloon reached his Shoulder, 


. tight, 


. gathered the Silk in his Hand, and 
held it Air-zight tho untyed; to pre- 
vent Evaporation of much real Gaſs: 


5 E preſuming that if any Levity remain- 


ed; the Balloon woud OR 7 ſe 
again, and fuel. 23: ele, 

And he was pleaſed to Hind the 

: Event anſwer his Expectations. 


. , 0 8 N * . a 
1 
4 1 ; 1 x 5 4 5 v - » 
; | ; . : 
o ; * 
N 5 0 6 ” | * 
- 
* ? - 1 4 


7 - ; 1 . 5 a þ " £ f x 4 i 
- * 2 1 + - 
; l N e ö a 7 
2 35 A 92 2 Sh 
” * * \ . - . 
"Y * a . 9 0 A 
- - = * * * 
2 * wy „„ % aw 5 2 : . . 4 
i (27 v5. 5 . ft 2 \ 4 « off "= ys #..% 
» : 5 - 1 0 *. —— * 3 * * - 5 22 * 
n * Wy, * 
. * * * 
. — G ' 
5 * 4 I * ” ** 
_ * 7 * - 2 
. 
- <*'2s 
* + 


CH T P T E * XXIII. 
AIR WARMER AZove. THAN „ l 


Sefton 126, T was A Matter both of 3 
| Surprize and Pleaſure LF 
to Sd ores the Thermometer had 
' riſen AGAIN to 60, when the Balloon 
had ſoared above the Sea-Breeze ; as'the 
Aironaut had expected to feel the ex- 
treme Rigour of Winter; and had 
made Preparations againſt intenſe Cold. 
Nor did he find any Difficulty in Sy 
Reſpiration during the Excurſion ; 
which may poſſibly be accounted for 
from the Warmth of the W 
That the Breath (a) was not viſible at The Breath 


ay one 1 and e while during the 


ul Ron. 15 
2 e the 
(a) The Breath is ſaid to veckdes viſible at Sea An Account 


or Land at any 1 of the Thermometer of the Breath 


able at 
not exceeding 60? tho', in Latitude 41%, and — hs 


1 U 
Zi 
1 

3% 
” 
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8 
7 
1 
10 
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Weſtward of the Azores Iſlands, being in Sight Thermometer 
of the Peak of sr. GEORGE, (which probably was at 62. 
equals, if not exceeds, the Height of Teneriffe) 

the Obſerver has feen his own Breath, and that of 

the - Sailors on Deck, when the Thermometer i in 

the Shade was at 61: the Air __ January) being 

then remarktbly damp. 
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= 116 LENGTHENED SHADOWS, RAISE THE OBJECTS, 


pp Balloon was elevated above the under 
| Current, might it not be owing to the 
uncommon DRYNEss of the Air, 
. which woud diffpate the Vapour at 
5 the Inſtant of - Expoſure e? 
| Enereaſed  . 127. It was remarked, poi little 
to rae the Time before, and during the Jg Glance 

FT”. ofthe Proſpect taken at the High 

1 Elevation, that the Houſe at Aſton 

was ſtill viſible, and the dark coloured 

LINE forming, its DIMINUTIVE Sha- if ; 

dow ſeemed thicker in Proportion to / 

the Plan, than when the Manſion was il 1 

fre. ſeen before. the Re- aſcent. And 

it had a ſenſible Effect in apparently 
raifing it above the common: Level. 

Profpedts be- 128. The Circuit of the Land- Abyſi 

1 2 "ew was alſo. greatly. coutradted : and 

a Hazineſs inclining to a dark Green 

ſeemed to cover the oufepard Verge 

Ye round the Lau n. G 

The red River Wever only * | 


. | 
T he Channel and þ broad Branch of 10 


the 


O nanu COLOURS VISIBLE: © 117 


the River Merſey towards Warring- 
ton, had long fince vaniſhed. | 

The Lawn itſelf, which compoſed 
the Ground- View, was full of innu- 
merable Encloſures almoſt cLoss to 
each other; with much Wood: 
dwindling to the Pattern of an elegant Deu, View. 
| | . * i © like the Pat 
Turkey-Carpet: which, according to tern — 

. . . ur are . 
Principles. of Mahommedan Faith, per. | 
tho! wrought in gay and vivid Colours, 
is made to exhibit No EXACT (a) Re- 
ſemblance to the * 2 of na or 
Nature. 

129. The Sele of bin the The baun, 

lowing wi 
Ground Work was principally formed prinary Gon 
ours only. 
(except wHITE ; alſo the roughened 
Sea, which alone was BLACK ; and 
Shadows, which conftantly gave a 
tranſparent VIOLET) were four ſimple . 
and primary ones, Viz. RED, YELLOW, 
GREEN, and BLUE: all which ſeem- 
(a) This Aſfertion may ſeem to conti adi ct * was nig 8 
in Section 44 When“ every Thing, that coud be ſeen at 
all, was ſeen DIT IR:“ but it only proves that the Bal- 
loon had attained a greater Altitude during the Re- aſcent, and 


that the FRADOWS were much — as tlie Evening ad- 
vanced, 
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118 A CHROMATIC VIEW OF THE EARTH. - 


ed to SLO, tho'i in a /eſs Degree, like | 


the Colours of the Priſm. 


This unmixed Coloration of Objects, 


from a vertical Situation only, to be ſeen 
without. Refration, is a new W 
and pleaſing Phenomenon. 


n zo. A View, taken above the 10 


hb, 
25 Appear.” of the Clouds, may, from this Circum- 


© ance peculiar 


to the Bal- ſtance, without Impropriety, be called 
of which, the Print is an Example: 
delineating the Extent of the- aerial 


Excurſion; and placed at the End of the 


 » fecond Part, including the Re- aſcent. 
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CHAPTER XXIV. 


BALLOON ABOVE THE INFLUENCE ( OF WATER, 


Section 131. HE Balloon purſued 


Balloon 5 e- 


the Influence © | — | 
of the Waters It's former WW entle 


and Sea@®"" Courſe in the upper Current of Air 
_ from the South Weſt, and 
Afton 


Breeze. 


2 CHROMATIC VIEW of the Earth: 


6 


r 
d 
n 


Thin: VALVE FIRST: TRIED, AT bEISURE, 119 


Aſton Houſe : and had riſen above the 
Influence of * We * 5 
Breexe. 

4 Io Confequenice af verdad held _— 
tight the Neck of the Balloon, the Gaſs bwelling. 
within began. again to expand, and the 
Machine became more blbated than 
when fationary at the firſt Aſcent: 
the Bottom of the Balloon being drawn 
up to the Height of his Hand, when 
the Arm was ſtretched, and himſelf on 
Tip-toe. 

133- Tho' the Joes Deſcent, at the be van 
laſt OyznING of the Balloon, had ** u 
been rapid; which was known chzefly 
by the Want of Reaction from the 
Bottom of the Car againſt the Soles 
of the Feet; yet being ſtill far above 
all Clouds; fearleſs'of the Currents, N 
Rocks, and Shoals, to which ALL MA- — 
RI TIME Navigation is ſubject; he took 
the Opportunity of trying the upper 
Valve; purpoſely to know the Effect, 
So retaining the Bottom of the Balloon | 

e EEE 


— 


as mix vitve rounb 1. 600 b ox; > 
i Mis right Hand, he drew the "Van 
Cord with his left. RIS 307 WES 4 


| Immediately he Howl” it ae 
wo which' proved that it was das ny 
| and in good Order.. 
13z34. He tried the Valve whites Times 
The valve ſmarth, and deliberately.” RE ONO 
anſwered, 

6 The Eſcape of the inhammable Air 
or Gaſs was like the grotoling Soutid 


* 


made in a Mill by the Grinding of tlie 
N bur my no W 10 loud 


CE SS + 


FS 
Nn Cort 


"THIRD vait.66KrKHs. 


Bolloon-Sha- Sefton 1 3 D UE | 8 Oh. 
1 rations of untying 

—_ Neck, De repeated Trials of the 

Valve, brought the Obſerver ſo low, * 
that he coud trace the {mage of the 
Balloon on the upper Surface of light 
 fibvery Clouds beneath him. . 
136. Tris 


3 * 
erer 


5 „„ 1 E 
. 


tights and, on e 1 4 Les 
atmoſpheri 
by: Jame Opening at the Bott 


 ceſsfully repeated : the Balloon always: 


5 


x ” 
2 


f _ RO the beige — 
his for mer — xdeck'd; in pay!” 
Ay as vital for the Botv, made het 

| ranes: Jinſtaritly! exciriding- 


8 „t 10 
39? | 


Aironaut for the loſt Sight of Barth re now 
and all terrgfiria! Objgfts) Which th „ 
. 1 10 dn | 

12 1 37 In iets than'a hund after che 

cinviry to | bo held tight in the Hind: | 

the Balloon quickly" ehereaſell in Bulk, 

and ſoared abſt; 2 as el.. 

138. It continued ent a long as nen ater. 
the Hafid ed 75 ach td hetd the Neck and AH. 


fhort adam ifs be 


of 


ah chapel and the 


eric 


Faint 


of e . 


139. The alternate 
ntly and ſuc- sd. 


AND Loon, was f 


. * it . out of the mm | 
> 


| 
{| 
{1 
Þþ 
1 
1 
. 
1 
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„ 0 f bak _— the, ad: which Time it was 


T 55 
| und ABOVE ALL cd. 


aud the Neck (as well as the 
„) de wn ir gf 
— hole and made f- 1 


doo? IS | ag before. +: 211 B 1 . 1 3 ohe 211 4 
£4 ; 


eee 140, Theſe Manouvres were per- 
fy ut the fürmEd, at a Height. far; above the 


e e Level of of Cds, 


88 
= 


* dan 


atzd in Sight of 
Numbers of People; ſame ef whom) | 
were at leaſt 15 Miles $iſtance 3: yet 

 coud plainlyy from an Eminence called 
elt Ml: Fir, 3 Couple of Miles 
from: Cheſter: Alsover the Balloon. at 
an amazing Height, —— and 
dawn Svoral Figs . or as they ex- 
 themaſelyes, t gauering an 


; +4 8 
Dal. {16 eb - wi * \ 


+7874 
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ama knen 6 ATOP ANEING. TH —.— 


ee eee flGentLeifureto.r6* 
fle on che SDCURLTY and Wan 
T6 : 9 "£0 


* 


Pinion, een Mkt bab. 
Aadeed the whole/Excutfion was a 
continved Scene of Pleaſure;/ iff ir 


The 
beyoud 


and pps 
aſure delighte. 


| x44/ If thers adhs ny Thing to. . | 


ide far, t was the Sivang Pehrif b 
AnGELca, (5) or ſome other cele- 


brated Painter: in order to gratify 1 


the Worid with the 6:;4h:+ Mi 
aud W 'of ſo dN nn. 
Beauty. e ft e N 1 47 
149. As it 3 4iMicult,; 5: not 
e ns by mers Heſcription, to con- 

dequate Idea of the different 
nen experienced while inthe 
Car; (for Pleaſure is itſelf unſpeaka- 
ble ;) yet the Fancy eee eee 
out Cenſure, be a Moment iidulged, in 
its Alluſſons to ſuch familiar Subjedts .. 
kh eee e ee e 
the Dark, with Reſpect — 's 
Pojnesof natural and general Cu 3 

= :. Moſt 
60 * Kaufman. 


n FRE * 


* 
1 
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WELD AEST ; 


» 


——— — 4 - — , 
—————ð nn 2 as —_ * — 
„ 5 2 — — —— — — —— - — — - — — a 
. 1 \ — _ _ —_— — —— — — — — — a — 
. — - — . — 
= - 8 — F 
bY ns 5 FA 7 = W 
— — bh „ Þ S v ah . 1 1 * 
— — >, © FS) 2 AI —_ "I = or p 3 FLAC 2 » , 4 on 
r 1 
2 x be _— _—— 3 — — 4 T .* FAD p 


—̃ 14 den races mn. nur mne on ouben, 


_ The IT ©2112 141. Moſt youbg People, whenever 
wmafeme, they have Opportunity, amuſe them. 
| ſelves on theo ROPE,;of-SWilbg : 
the Pleaſure endfeaſes in Proportion to 
Ry of Ps n able 


3 acquire. Pf gt de bet cad 
The Meret 145. In the Eaſt, bee Heer of I + 
e the Climate. forbids robuſt Exerciſes; | 
| Meteo the the Sting is eonfidered as a princely IN + 
. -Diverſion : and of which the Moevt 
is ſwung by Slaves: and thus enjoys 

the pure Air without Fatigue. 
The Ballen: 145. Tlie Aſrent of tlie Balloon is 
compared. not unlike what is felt, in the aſcending 
half of the Swing and the Deſoent is 
| known to thoſe RY . 2 (/ bon“ 1 a 

"; © 1 N an n „ rr al 
A favourite 51 4%. A Diverſion este bes, 4 
Weng the is peculiar to the North ef. 'Eterapt, n 
Noc. practiſed by the Ruſfians, 'partieularly 
the Inhabitants of Zarſko Zelo; and 


accompanied: with a 1 jo de- 


. 1 
Kenn bens "got 
„ N . cr. 
1 ö 8 g = * 
4 d 05 # 
Tits! t , 


lehtful, that Ay teln ir, in the ew Artificlal De. 
Ait amidſti the ame Severity:tof the 2 of, 
Fre It ie a Sort of Boat or Cu, in 

glias, for a cohſiderable 
Diſtance, 2 — an artificial Declivity 
of bee e 1 bur — 


as before. * . vol FEE 


8 48. Sledges drawn e; over: . 3 + 


undulated Surface of a.fuowy@ountry, in Sennen 


is a favourite Diuetſion in thaiy Parts Ie, 


ermany, in Lapland, and Siberia: 
Skating on level Ice; the Motion of 
a. Veſſel on nah Water; of a fleet 
Horſe; alſo of Wheel - Carriages rolling 
over EVEN Gravel, or a grafſy Plain, 
are each a Lutury of the Tame: Kind; ; 
and grateful to the Nerves, \, rt 
149. There 1 18 yet another Abrerſes parte 


4 3343 


2 / which is ſaid to be af 
Extraction, ſtilſ frequent in in the North 
of England, ealled-the vertical Fu. 


112 812 1 FATY * r 2 


ay 0 #7. S- 


ee 9 ( * TY nw Fx vt” "3% 1 33 ; 
n "ain Ft 511 43! . 7 Lern bei” dy "Th 1 Tro | 


"a Tecoblits"of's Frage, wid by" ee 


1 
| 
| 


1 


S 6 


ſons — to tum 
= os (when full): which 
moves like the four Sails of 4 Wind. 
mill: 1 _ er iner End 
31wgo. The Pldferec aſure n ee. univated to 
the Nerves during the Deſcenit, is to forne 


Conſtitutions ſo exquiſite; as to be full 
as much as the human Frame can 


3 N are n * it bir a 


95 * * 1 5 91 


Theſe diffrent: Divetfions, Howl 
Pr the fame Principle in common 
with the Balloon, viz. that of being 
carried with a gentle' Motion, are one or 


. ee ee, Na 
ene deer eür e cd vm 


dee e e TR. 


1 by broad Pedeſtals, . — we Phot 
T 0g c orizontal Iron Axis, goes throu' the 


the Poſts ; and throw? the Centers of four 


= or Leyers at their J , 
Based 9 T correſpo 3 23 of Sich 
two Arme, (Which ane alt 'firengthened 


by Beams from one to the;q ner}, wee Pd. ur 
Seats or Boxes, well beide ech holding three 
orfaur Perſons, and moving on Iron Pivots, near 


the Top of the Boxes, ſo AG * 
the vertztal | Equilibrium, A 


ober ee ene OE Ages. 


DN 


| ai the Circle. of be wn Slack: 


_ . * —— « L 
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151. The Pleaſure af the double Sewers i 
Sack; Ropes, when ſeated in the . 
appended. between them, is perhaps in 
itſelf ſuperior: to that of moſt others. „ 

1a. The vertical F. ng»Coach (a) 


bare ling thc lower Half. 
153-TheSonſations communicated nuns ms — | 
the Motion che Balloon, come neareſt g ck 


thoſe of — vertical 11 — ba | 1 
— MS 1065/1 ws 9 A A 
At Sea, the moſt. RS 8 — 5 
or [ e 
iger is ſometimes fick or giddy. - Lin the Bale - | 
: 1.54. [Nothing of the Kind ane 5 
inchs Balloon: where an inßnits ond 
. the Imagination. 1 
155. The Spitits are raiſed; by.t chem. pris © 
r of the Air en e "a =—_ 
000 Why wa LS 4 Uſe of that Ma- . 5 | 
chine to Iavatios who woud find Refreſhment . _ 
in the run Air: a8 its Rotation communicates a ; [ 
N Motion R Syſtem, (5) without the leaft 


; rather encreafing as Animal Spirits, 
® ater rhe Stomach and Dipbragra, Seo U ber- 


„J Talis 1 Spiritus. See . Halb. 
R by Dr. — — * 57 
Air, Page 79. 


/ 


_— 


: 987 | 3 on a Level with the Chuds themſelves: 


n n We 
Cc: . : : « 2 
* 


| es jr Ss hi — 
: we Fes Clouds, tlie Height conveys owinh it 
no Danger. of falling: auy more than 
Auen in ae ares; (as off the Weſt · 
Huacia Iflands, for Example) the jd are 


ſeen gliding over the clear dubits rocky 
Bottom, at the Depth of twenty Fa- 
1 thom : as: the Aironaut ſtems perfectly 
unconnected with the Earth, and 
uuunconcerned about it... MN 
1 157. Nor does tlie Deptii wc Se 
Clouds gives Clouds give an Idea of Difancct. Ou 
5 7 the contrary, the ſmooth .chegutred Ba 
Tau Which fofm the Surface of the Fe 


Furth are preſented to the Eye, as 


481 leaft cou vs to their unDERSIDES, 
And appear ſo much à Part of bem; that £2: 
the Clouds 6ecupy the Place df Earib 2 Nhe 
and the Aironaut ſeems ahle to deſcend 4 
from the Car upon the Clouds, and of; 
to walk from Side to Sie over the 
8 Space, as over A Sheet of tranſ- 
parent Ice, acroſs a River, . whoſe | _ 
Depth is equal to the ſmall but indef · wil 


nite IOW of the Clouds. * 14 
158, Tt. 
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Jt © A. NBW-SION er DESCENT; Da =. "I 129 8 
168. It is, fram — 1 
dc only that the Disniniaian of = LON 
Win nen gs F154 5 


2 53 20 F Ex 6:44 N Nt 516 1 


F. i 111 0 wr . 9%" Wha * 
ik r enge 18 


on A PT ER XXVII. 


M91. 10H10 413 . DT IN ig 
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01 verruk bre eerendl e 
Is g „ eb 118 fle DU > 
ae un. T. Was remarkable that, mn; 
n the lower Parts of the get the 
leon ' regularly adopted A; fMIAr oi Conen- 
Form at each Deſcent: not unlike hem m“ 
a Shyp's, Bottom; looking up at the. 
Head or Prow, while on the Stocks: 
then Neek of the Balloon farming a 
beautiful central Pillar; in Shape like - Me 
that fla Sheabing Trumpet inverted. ag 
And hence may be derived a Piece Time of Der. 


cent diſcover- 


of; geſul Information: as the preciſe an th 


Form of the 
Time of deſcending is diſcovered by * Balloon. 


bare Inſpettion of the Machine. 


160. Another Concluſion ſeems like- Falloon . 


viſe deducible from the above, that if ape see. 
"2 the 
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the Balloon is ſo burdened, as to de/- 
cend while i it retains the Form of an 
ELL I TIc soLID; (a) it will deſcend 
more rapidly, than if it contained leſs 
Gaſs : the Force of Deſeent in both 
Caſes being ſuppoſed the ſame. 
For if the Diminution of Gaſs be ſo 
great as not to fill the upper Hemiſphere 
of the Balloon; the Reſiſtance of the 
| atmoſpheric Air below woud probably 
1 655 give it the Appearance of a Concave or 
Umbrella, which woud greatly check 
the Deſcent: viz. in Proportion to 
8 Square of the Number of Feet of 
which the Surface was compoſed.” 
16561. Hence alſo the evident Utility a 
P OE + an "EQUATORIAL HOOP for Bal - B 


Hoop prefer. pl | F 
Hoop prefer- Joons : in Preference to a Paraſhute, I ne 


ö wn woue be mM an Incumbratice 
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'T 75 Minutes IM — 


mon Sound in 


e III, when the Bal · the Air, 
Fay was and ſome Miles above 
the Level and Summit of the Clouds; 
a SUDDEN and uncommon. Sound was 
heard for three or four Seconds only. 
A Sort of hollow Wind ſeemed iſſu- 
ing from a” Plain of Clouds in the 
N orth-Faſt Quarter, greatly. below the 
Balloon : which as SUDDENLY ceaſed. 
The Inſtant the Sound was heard; 


Sedtion 162. 


An unvſual 


a gentle Motion was impreſſed on "the ann 
municated to 


Balloon, as if by a Hand — it the Balloon. 
near the Top. 
163. Clouds to the North-Eaſt ap- 
pearẽd, for the firſt Time, in rapid 
Motion towards the Balloon. hs 
ö They ſailed directly under it: filled 
up. the Chaſm, and drew a white IN 
oyer all terrefirial. Objects. 1 
164; 1 has been fince imagined, that 
— 8 
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conjecture in 
the Cauſe of 
the Motion. 


PROGRESSIVE MOTION NDT PERCEIVED. 
a freſh Wind deſcended from the South- 


Weſt Quarter in, the upper Current, 
and was heard in the North-Eaſt, 


Nack ecchoed from the upper Tier of 


; finding leſs Reſiſtance than the RANGE 


Clouds þeloaw : and that the Balloon, 


of Clouds, ſoon overtook and paſſed 


of the white Flag vibrated only in the 


ns to t the 1 2 


them: particularly as the lower Part 


uſual Di rection. f 5 


165. The encriaſed. MI Mo- 


tion of the Balloon Was not perceived 


(Section 18): being confidered as at 
Reft, and the 9 1 7 ens: Yo ig 


enarrün Tx, 


F 7 85 Me 


1 Sie- Break throu” the 


Kath "Kfcovered, a long ill -formed 
_ narrow Line or Ditch, ſomething leſs 
than a Foot in Breadth, extending 


ſeveral 
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ſeveral! Ways: and which. on ir 3 
Proximity to Places that were known, 
and coming „into Viewz viz! the 
Country about Norton and Halton | 

Caſtle; proved to be the Duke of Sen the 


Duke of 


Bridgewater's Cana. 17 110 Bridgewater's 

__ SvDDENLY tame in Sight- ther ſpa». 

c/ous OPEN: of the OY above. Run- 

corn Gap: which appeared of a RUD A G)ympre of 
pr Colour, and very Aa as if the e 
Balloon had Bye Jab! _ * 
ther i hos ente 0 I 
16% 1 Syſtems, . or Bats te Pann 
loon-Geography' here ſuggeſted itſelf: in . = 
which the Eſſentials of } Proportion 
and Bearings woud be far more accu⸗ 

rate, than by the preſent Method, 
both for \Maps and Charts; vec” Id Her | 
make Drawings by lloHr, from m 
the Car of à Balloon with a Camera ys 

Obſeura, aided by a Micrometer ape | 

plied to the under Side: of ene 


| Prone Glaſk- FIC 57 55:5 : BR Yo 5 
The Seaſon int for ed mes 
| aironautic Expedition, would be any 


calm 


—_—  BALLOON-GEOGRAPHY. FOR CHARTS. / 


Þ Ate period EY bright: Day: : the Wind having 
f South= blown from the South Weſt Quarter, 
w_ on. for ſome Days before, which is fre-: 
guently the Caſe: the Air, at ſuch Con- 
Juncture probably remaining warn, 
to the Height of a Mile or more, un- 
leſs in the very Midſt of Winte. 
186568. And particularly for Charts, 
which in a maritime Country are moſt 
s for "uſeful: as Balloons have an extraor- 
dinary Predilection to become lation- 
. Channels and Rivers; altho 
a very ſtrong Gale of Wind, ſhoud con- I 
tinue the wwhole Time to blow in an t 
buorizontal Courſe -digcAly « UNDER bite h 
Balloon. e ; I 
Of which Event 5 Writer of f this t 

' Balloonins A e was an Eye-Witneſs, in the 
Ker Wind Caſe of Mr. Lunardi: who was de- a. 
7 tained above 20 Minutes over the broad I e 
Bend of the River Merſey, near Ince, 
in Cheſhire, the Day he landed between 
Tarporley and Beeſton - Caſtle, aſ⸗ 
e * the New: n Liver- 
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CY He quitted his Station by the 
Eſcape of Gaſs, and deſcended into the 
Stream of Wind, which ae aſ7 as 
wee, as n WE ee 


1 8 


cr . 


"3 
- 0. 1 1 i 


Seaton of HE 3 3 
; of F airy-Land be- 
100% 1— ſoon eclipſed by the quick 
Intervention of a Range of Chouds; 
the SUDDEN; Contraſt. of which was 
highly pleaſing to the Imagination; 
a Proſpect of MID; WINTER Ag” 
1 y ſu cceeded.. . 

70. TheEarth's Surface bk 3 Beger 
an Ps Crater of Vapour ac- 
cumulated round the Aironaut, who 
was ſuſpended, and ſeemed fixed in 
the Center above it, no longer ext Ned. 
And, if it will not be allowed, that a 
new Earth, and a new 8sE v appeared; 

ds dee e ee bar We ee 


1 


Ie 


AND Wir zn seu nn 5 


_ WINTBS-ACENSAY ABOVE: u ChPVDS, | 


ati eaſt, les the: Leagery and Reſem- 


Fe: of What was, really: ſoen, be ta - 
ken from that RARTHS, which. in Fact 
did not appear. def where 
A woORLD of Chuds, GREATER than 
the NE below, b ame, for the fir 
Time the ſole Object that at engroffed 
the Sight.“ (Seg Section 444.) 1 
View of the | 1 8 The Balloon was I 


' Clouds taken 


25 a Concave "Frallow Plate "oe Shell, or 


but the dent töbitruous MAAS, "tifing 
here and there abvve the” Reft, greatly 
reſembled ſteep ahd beet W. 

1 TANs ſeen in Perſpeckivè, at different 
5 Diſtances from 5 307 10 to: at leaſt 

A hundred Niles. «+ Tha ANCE 07 
| RE ubvarke” deep cendlein 1 101. 
17 1611 5111 Ty 5 9 


4511 A814 4 


(a) It will be Found, that, on N 
two. Calculations Section 54, Nate () 


the Clouds, was ro Miles, 1 Quarter 320 


Vards: while that above the Earth; fee an Hoes 


to have been CLEAR for ſuch a Views) Was 102 


for the firſt 


from above Trailed ſome Miles above the Surface of 


rather” an immenſe Plai a _ evhich was 
in general fmooth and Well defined: oi 


rected; the circular Diſtance from t e e, Ag 


the ſame elevated Situation, (ſuppoſing the Day 


„ MW © 42 FB © Þ ww 42D © 


> © 2 red 
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WINDER 1 Ayovz THE CLOUDS, E 


lucid Azure, without a Cloud above, 


encloſed” the NOVEL EARTH : whoſe 
Surface, whether Valley, Plain, or 
MoUNTAIN in ' Appearance 3, * ſee ne 


as if covered to a prodigious Depth, 2010 N 


by ſuceeſſive Falls of Suow,; driven 


and poliſhed by the Winds and Froſt, 
and dazzling. to the Sight: the Sun 
ſtill ſhining above all, with WHITE, un- 


e 91 engere Rays (a). 
AS. CHAP» 
Miles, I PLAYS 307 Vans whale Difference 


is only 13 Yards; that is, the Diffance above the 


Clouds to the 'nebulous Horizon, was ratber more 


extenſive, than that above the Earth: to che terre 


trial Horizon. 
It may not, to ſome Readers: bededited either 
unentertaining, or foreign to the Subject; if the 


Diſtance of the Proſpedt from the Balloon at its 


greateſt barometric Altitude, viz. 2332 Yards, 
or a Mile and Half within 33 Vards, be com- 
pared with the Diſtance bi may be ſeen from 
the Summit of the principal Mountains in differ- 

ent Parts of the Globe. 
1. Cotopizy, a Mountain in the Province of 
nem e = and under ae 1 
ine, 


(0 wh” ads Noida Sun 408 to * AzD ONANGE 


or YEL Low; according” to the Quantity of Vapours floating 


in the Atmoſphere, which abſorbs the moſt reſrangible ones: 
and the fewer the Vapours the more does the Sun's Light 


approach to a perfeft and intenſe wu, according to the 


Doctrine of Newton : which ſeems to receive Confirmation 
from the Purity of the Solar Light, when ſeen above Cloud: 
and Yapours, in the Balloon: where the Sun ſhines not ſo 


moth with a ou as with a . 21 v 1 


- 


af 


* 
” 

3 * 

f Is ” 

\ 

- * 

” 

- 


9 
3 
9 fy 
| Gal” HD 


Brilliant Co- 


lovring of 


denſe ne 


a 9 23 amb 248 bee Tit | 


PT, Tas by C12 12 6 24568651 72 | i Poul 


CH AP TER XXI. 


; 170 141k] 4 vin * + ester 5 > 5&4 TTY fo 


\ Thunder Cloud in 


11271 ee : moſt: groteſque 
Fi orm rapid ſaperior Magnitude, Den- 


ö T bas ebf i vd bene ity; 


Line, is ſaid by Una (ue n. 

3126 Teiges SF achom,. i. Yards, 
3 Mites + d a Half and 92 75 Mops — | 
FR 


pan 


$1 


+24) — called by the 


| | Mp 0 7 e, near Geneva, is conſidered by Sir 


: Bens Europe, Aſia, or A. 


urgh (Phil. Tranſ. Vol. 67, Part 2d, 
598, — the Veat 27 a8 the higheſt 
riea (known 0 Ru- 


ropeans) and calculated by him at 3220 Yards, 
or 3 Miles within 60 Vards above ns Level of 
| the Mediterranean Sea. 


Monſ. Bourit juſt returned from bis 120 Tour, 


| ſos his *5:Deſcription de Glacieres“ in 1773, 


makes the White Mountain but 5102 Yards in 


Height, er is 30 Yards lower than Teneriffe) 


including the 410 Yards. for the Level of the 
Lake of Geneva above the Mediterranean. 


3. The Peak af Teneriſſe in the Canary 


| Iſlands, which, in approaching towards:it, Authors 
agree, may be ſeen at the Diſtance-of 120, Miles 


at dea, if the Weather is clear; (Modern Hiſtory, 
Vol. nth, Page 4513) and, in returning from it, 
is diſcoverable at che iſtance of 150 Miles, ac- 


cording to Glas's Hiſtory of the Canaries (Page 
234) has been eſtimated by Dr. Heberden in 
Ma 


deira (Guide to the Lakes, * 187) A137 


| bo or 3 Miles within 2 * Yards. 


Glas e e in rag from 
1 Tenerifte, 


a THUNDER" C£0UD UNDER: V BAT.LOON, 


ſy, and PRIOR Sn ahh C 12885 


i 7. T Few 1 72 1121 "Youring 3 - 
Teneriffe, the Peak, at the Diſtance of 150 


Miles is very: little darker than the iure SKY 7 


on Account of the 2 reat Quantity of Vapour i In 
tercepted between Eye and the Mountain: 
and not becauſe it ceaſed to be an Object too 
ſmall for the Sight; or was in Fact, below the 
Horizon, and only raiſed by Refradtion of the 
Vapour. 05 
With Reſpect to the Peak of St. Georg l 
ated in the Iſland called Pico, one of the dres 3 
the Writer af this Account aſſerts, from the 
Mouth of an able and experienced Officer in his 
MaJzsTY's: Navy, who, during the laſt War, 
cruized ſome Weeks off thoſe Iflands; that the 
latter has frequently obſerved the Peak, at the 
Diſtance of 120 1 * U and coud then diſtinguiſh 
a third Part of its Height drum the Mountain. 
Section 126, Note (a), Fe alſo (a) below. 


4. Etna is 25 7 Yards-abdve the Mediterra- 
= 


to n 8 Tour throu? 
22d Sicily 
(a) As eee i may Fo nee that the Peak ol St. 
George, in Teopding, m it, woud: waniſÞ | 4, the Diſtance. 
150 Miles; its ache may "MN bs geometri= 
| 0 thus: TN F 
| — y-7td 1281 : GSW IE 9 8-413 4 c 
3 See hs Figure . 2 


nean: een 


"tain: and Tet the Line M T drawn 
N to tie Ciretmference of the Circle at 
T, be the evaneſten DiNancs: of tlie 

Mountain in the Horizon, viz, 150 
N Miles. 

Join T c, vn. Las drawn from the Tasgeut to the Center 
of the cirele, which Line will therefore repreſent the Semi- 
diameter of the Earth, viz. 39 58 Miles, according to Newton. 

Draw es Linę from & to M, which w 75 paſs throuꝰ ſome 
Point of the 'Circumference as H, the Baſe of the Mountain. 

Then, in the Triangle M T C, as the Angle at T 18 a right 


Angie ( * : pgs Book 3, Propofition 133) and the- | 


8 ng tie right Angle, are k; 
19855 Se C. ir 120 5 i * "OR a Cotollary tot - 
47 


2 XY 
——-_—__ ] ea are ee. EE. 2 — — 


| 
| 


Let M be the Summit of the FR rH 


= 
—— — ——— 2 — CS 
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. Aironavt lol lauri ing ; and whoſe Shade was itſelf. a; 
Fall of air, Colour of W 4 and tran- 


by the Inter. ſcendent 


vention of 


Clouds below Sicily 4 Malta, Vol. 15 5 age 215 or 2 Miles 


| — — and 357 Yards.” 


all farther 5. Blue Ridge, the higheſt Mountain in the 
Knowledge Iſland of Jamaica, is, according to Dr. Clark, 


| * who meaſured it in November laſt, 3080 Yards, 


a Sight of the or 1 Mile and. three Quaneers, above: ty Level 


Earth | an of the Ocean. 
The DISTANCE to be SEEN is dard AS — 


minating the Radius of a Circle, whoſe Center 


is the EYE of the Obſerver, on each Mountain. 


| Height of the Mountains. | DISTANCE/f0'be _— 


fam them © 
Cotopazy 3 Miles and x Half and Jin Miles. 
2 Yards, (for the Proceſs, 1672 and 405 
ſee Section 52, Note (a2). ; Yards, © + 
White e 600 3 Miles E I E 72 8 13 
| bo Yar . 8. 
"In . mrs 3 Miles within T" 152 eee 72 
8 Ards. 
Mount Etna 2 Miles and 357} I 33; — 127 
ards. 


ads. 
Blue Ridge 1 Mile and. 3 Quar- { 1 30 
ters. 
Ballon 1 Mile and half within 1023 and 307 
Yards... ards. 
; IA ͤ,ͤ it is well known that Objeds at the greateſt 
| Magnitude appear but as BLUE/AIR at even a 4% 


Pianos than 100 Miles; 3 to which add the 


Difficulty 


4 Prop. iſt Book Euclid :) vie. having the two Sides of a 
right Angle Triangle given to find the third. Thecofors 


- 7D hi.” 
; > EO Multiply the Sides e Ne the right Angle, dra into 
FE Itſelf: viz, 150 and 2958 : the Products into one Sum: 
from which extract the pre Ret | equal to the Length in 
Miles, of the bird Side required, 


From che ebird Side, ladtroct that Fart, via, . KA £ 


— 


4 , 3 : 
000 tas EARTH: DISSAPPEARED: 1 
4 * 4 K * 4 Fi * A 


bendent Blue and Pole: Pal re- 


* 
* 


Difficulty df: Joitnies, ind Aſcent to the guwmit | 
of theſe aſtoniſhing Mounds of Earth; and all this 
for the Sake, not of a complete DOWN PROSPECT, 
ſubject to a ; perpetual in but , an im- 


E 

is "equal to the 8 To . ſound « 

Remainder H M eee eee 1 4 + 
Thus; x50 Miles, 3953 ne i in the — of 
wy the Earth. 


* 


'q 
1 W$@L1/7 1.53 1. 3958 
g " ; 155 * ö | ; 
n r! 109 


square of te 
greateſt viſible 15665764 Square of the I LE 
Diſtance, - add 4 33.500 Tiara, | the Earth. 2 * 


n the ſq. Root, 1 eee Square nee. 111 
| 395, ſubtract. 


5 


* 
* 
f 6) "668 Rem, 2 2 Aalcer i a Miles, 
4 ry b : 
5 #-2 - 3 
F<» - 936) a7 478.4 Nin 
N £ | 90 
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1760 Yards in a Mt 


n — into Yards, 
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4 \ TRUNDER/CLOUD UNDER "TRE BALLOON, 


maining for ſeveral. Minutes, exarily 
aun the Balloon, tempted the Airo- 
naut to deſcend. into it; and, if poſſi- 
8 ble, inveſtigate ies Structure: and Come 
; position. 5 700 A | 5 AW 665 Do; 5 
Blanchard, he knew, had p98 
8 throu' MANY without Danger: any 
f Fears that might other wiſe have 
been entertained on chat Head were 
therefore groundleſs: particularly 
Gaſs, i. e. inflammable-cir and the Fo 
trie Fla (ſuppoſing an electric Ate 
moſphere had ſurrounded the Thun- 
der Cloud) mutually repel each 255 
He however declined the Trial: 
mong other Reaſons Which then of. 
fered.; . the e e appa- 
. rent 


4 


— +34 54 4 „ Bs 1% 
* > 4% & $44 


perfett Side-View ew : * PLEASURE and EASE of 
attaining ſtill more ſtupendous Heights at any 
Place and Time, by Means of, the BALLOON, are 
firikingly,: in Favor of that Invention. And, 
notwithftatiding the, confeſſed -:Meriti:rof Dr. 
Black's Project with the Farcimmalis of à Calf, 
and Mr. Cavallo's Soap Bubbles with Us | 
ble Air; (ſee his Hiſtory of Aeroſtation, Pa 

if the Emperor had been alive who offere 
ward for the Invention of 4 NEW 9 | 
the fir wil Prize had been due to the Brothers _ N 

7, anda ſecond to the — © 


WINTER SCENERY Ao 7 THE. eLOuDs. da! 


rent Reſt of both 1515 Ri ny 3 


To ; 
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Center 0 


had, heen let out in | 42 
enough. mpjght; nat haye' remained 2 6 5 ene oi 


make Choice of a proper Tip Dive 09708 
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et d III 1 uni N . * 
| +173» Some Minates after. pe ebe oro i 50 Jug 
Retraat o of. the; Clouds; on 39 ogrefſive ; 7 


Motion of . boy 
ſelf ſuſpended over the moſt r 


ing Meanders of a Rixulet .. 
We been POIs. nad bed '. 
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Caution e 10 The Conductor generally p refer ring | 
Net me the beaten Track; 5 Halba ting the 
dale. Balea with its Adyenturer in the 
du. might defignedly he ſuffered; ta 
| gfcape,} toak the Precautiom to have 
the Grapple held by nears/ Relapions 
een dhe Cafe; :| 


4s 'z 180 


198. 7 The 


„ 


— 


, * | 3 elk FOR 3 ee voor. 5 


199. The Gaſs dvaporiting 3 u arỹt 
young Fellow, who ſeemed ready fer 
the. Jauhtz ſtepped in: on Which the 
former refighed Id Place. But he 
was no fooner raiſed's few Vards above ' 7 
his Compatons, than the , ‚ 
four forſook his Oheeks; he' fam, — | 7 
bent birkfelf abuble with Fright aι]ͤ 7 
the Ballon was obliged es be haufen „ 
down.” LFNUÞ 03:6 0Ath* \ 10 RODE. % 3 
199. A bond Korhier chot requated_, poop 
eu Hh Child, a fine blooraing-Girl; 2 * 5 

might aſcend: boaſting of her Courage! | 
ad comparing it with. that” of _ 


Petſon who had nene. WI, 209 
The Venus {tviiled; 00 mounted let 
5 Cor i great Spirit. n | 
Sene Lans and 4 Gentlemen 1 


_ [Neighbourhood who had watch- W 20 

ed the Balloon, while ie hung at en 
immenſe Height over Lymm 6 

Gun powder Works on the River Mer- 

fey,” came, in their Evening — 

to meet it: joined the Progeffions ; | 

oe che Aitonsut / polite Trivitations © 

85 to 


* dae, N & { 


| | | pole Ovility. a OT andy 1 3 
| Tea of Ar 201. The. Refiltanes he H by. "he 
e Surface of the Balloon, againſt the lt 


elbe. Breathiof Air moving horizontally, was 
Ffeguemiy t tried by occaſionally holding 


the Grapple : . apd.; it was a decided 
Point, that the legt Marion f the 


Air was ſufficient, together. with the- 
Action of Levitation, to prevent the 
Perſon, who held the Grapple when 


15 5 Fei ; 28 1 ; 4 


the Cable was extended, from tran- 


rent nay it was with Difficulty, he 
coud remain in the ſame Place: the 


7 hBalloon ſometimes. pulling, bim TM 


N wards, and almoſt off his F TOONS 
re of 202. When the Air was 3 
2 128. 3 which frequently happened 


a while the Balloon migrated with dif- | 


ferent Paſſengers, as the Evening was 
the. fineſt in the World, and the 


Country flat and woody in the Hedge-. 


Rows; it was with :Dyffculty that 
the Conductor coud RA. the Balloon 


4 after 


ſporting the Balloon againſt the Cur- 


0 


1,185 oy 


» . * 1 
k * . . : $ 4 ; 8 - Fd - 


- aftef®Dim} faster thin the Rate of a 
moderate Malt vit. e . 
Hout. To 1 rtr RHI GI l 


Tex 0 17 yi" "HO 17. BIR rent CRY 


Mon di won baffor vt ne 


-- 316þ 4 2 TIFF "TY FR9 T3 Sto 2 att 774. Tt 
* 
1 18 1 1867 ents "7 : 7: 1 Ay Tt A 
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CH AP J E R XXV. 


1 $0034 * "of Yr PIR Urs Be 2 Mt if 2: 


Section 203. T IE Sun et at 34 Sun fer 1 24 


+4 0151 77 79 


and, tho“ it was then near that e 
the Poſt: Chaiſe Was no arrived. 
204. On Enquiry for a dry 0 


Meadow, he was es to pro- 5 3 


cebd a little farthet, to a Place n 
the Read wiki three Miles of War- 
rington. . | | 000 * 2 Ne f | . 


205. Having by this Time ae 5 
the Curiofity of the Couitry- in ad- a ” 75 
mittitig Boys: arid Girls to Wage r 2 + bi 
fix or feven Yeats; into the Car; 'and 
1 artlved After Son- ſet at the Place 
appò 
he rad the Balloon to be laid on 
. 


be TE AI A BOvE'FIVE Obbi 16 


Minutes paſt VI. SI. 


„ iz. Au Croft-Green ; Oe, 


"PR > n 


1 


its Side FM 8 


Mouth; the inflammable Air or Gaſs, 


was ſoon preſſed out by Means of a 


long Pole rolled acroſs it by two Men, 


. 


ſtanding one at each End e of the Pole: 
beginning at the Top or upper Valve, 
wich was held down ploſe to the 
"Ground ; and een at che e 
e 1 Nee nie A ot 


| ue ow” Bp 1 2 Was than; ated up, nk iv" — — 


Car: andthe whole Apparatus placed 
on the Top of the Chaiſe W are 
rived the. Moment wanted. „ 
Bellen put 206. The Operation was : com- 
. paſt ae at 53 Minutes paſt VI: - the 
| Couductor having gecampanied "the 
Balloon on Foot' PRE; THREE 

| Hours. Gtr! T pity wir 2 
Spells. 52297. The Balloon had t theſe con- 
and » Nr. tinued floating i in the Air, with 6 dj fferent 
IT” [Perſons 1 in the whole, for the Space 

of ſive Hours and a Qvarter. E 

ee en e to ac- 
Do e "03 c 7 5343517 0 


: 55135 


* e 


| -ROFT-GRBEN,. 55 


| - r 3 di having ; 
removed: the Car, and vpened the 


4. OO © : * 
A ; | l 7 
« \ 


 AIRONAUT ARRIVED AT:WABRINGTON.” 


. 


him by: Mr. Srantis, a Gendleman 


whois prineipdſly:voncerned!imthe = 


Gunpotoder: Works upon the Merſty; 
calleda at his Houſegliand: partook df 
ſome:Refreſhments: a bus 71151710 


He then Hrock to Walringtan, where | 


 ofity{Hhadinfpired-to-fBllowthe Bulls 
Toon on Foot from @hetfber;ia&long>as 
ha cout keep at ia Fane) ait nO 


'W 20811 Mr obidedbo lik ewe wü 


gieat Civibepdifparbhed e his Set vaut 


to aſſiſi the: Rircnaut ig Hai Cre 


the Baliooii ꝝ hut hei didonbt arrive in 
Time z bot reaching Warrington till 


VIII. at Night: having loſt Sight of 


the Ballen aböut Dirrefoury; four 


Miles främ Warrington. 1 


209. Nor was it viſible to any, at 
leaſt very few, of the Inhabitants of 
that Town, which was equally hid- 


den from the Aironaut : who, then 


es of his Situation, muſt have 
E TV 435 


remained 


ben 

1 

4 

P — 
; _ | 


ET Ff% #3 BY 
45, 14 7 


* 
k 


163 


A* OF. r THE EXCURSION anon THB u. 


: remainedi2:iconfideitbſe; Time: ub . 


pended above the Claus; which 


cuncealed both the Toivnr and Rover; 
1304 le ſaw Wacriugtbn biittwicegrhen 
wegn: fob ſhort Time, at a great 


Diſtance, and a mediate Altituſſe. 
0. 'Dhe:followingDayhexetuthed 
to Cheſter Ns mitt; by the: Malitia+ 
Muſic, and oiifhered; with: :Idudi Hua · 


⁊aes into chis native City: N de noo! 


On his ſafe Arrival ; © heſifles tha 


private and ſiiicate Qongratulatidna of 
his Relatiods band) Friends i the Bells 
rang v his Hag were carried i Pro- 


ceflion; and eber ꝓuhlic: Deaibuſtra-s 


tion of Joy was ſhewn on the Ocrafiom. 


10 gie Aol nomad gi e i 


22 THE, INHABITANTS OF, GHNFTER 
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Sefton, 214. 


ine Ballbbn- Voyage, the Wind 


had blown (interruptedy on Account of the'Sea- 


Breeze) from e 8 Well. 1 
4 day the 5th of 

'A onion of er Planet dee) "I 

the Aba, at ONE In the Aﬀterticon. © chen 
Tuesday the'bthi; 5 
A violent Hurricane in the South of Ei ith 

as London, Teen, Ws 777 


* 


7 


nde Ad Un Pere Ab 


1666%//ꝗ nn .yq |; 1-5 
Tue ſame ne Day — North: No th-We 
and diſtant from Landon; 182 yes 3 South- 
| Breize, Rain 'moſt ef the Day, Thermoueter 
42⁊ꝓtꝗt Noon in the Shade, 62: and 14 Diviſions 
3 colder each Night, than the follaing Day, at an 
| | Average of five Years. Barometer, 7 5 Much 
. Rain, viz. at 28 Imebes- che , 
ry _ , Wedneſday | the 7th : ; 
. Squalls from S600 ag eve. 
e till half paſt I in the Aftetngon 
Thermom, 58; Barom. Changeablé, viz.“ 
"Thurſday the 8th, -which was the me of t 
Excurſion : 3 
Much bright Sun. (03 a 8 below 
b till half paſt III in the Afternoon, then Weſt 
Ses Biene: Seutb-Weſt Brepb<afous! till Raf 
1 paſt IV. Calm bright Evenin ä 
i IR Allo the upper - Klatdm u Ede. thin an 2 
= BY 2white, in quick Motion, when fee 
—_—_— -:- Noon : at which Time the Sky: was e prag 
Jeſs: and, from above the up per Stratum, were 
ſeen, interſperſed, Multitudes 255 deriched Thun 
der- Clouds in falge Males, rilins at Thtervals, 
in the Middle of the upper S r es 
Cue and ſtretching, abous t 
Frida and, Saturday moderate 
South- 3 Web Breeze, Naur Arold 
| | 4 3 the 11th. yr * —— 
: 1 onary 1 eee 
| doin Morn, . _Sonlbr wich Brores. ha ke 


mom. at bo at Noon. \Barom, ab we, C bane Fo | 
viz, at 29%, Much THUNDER and Rain in, 


| ONO: > Aude gelt ni 2 1 Indi A 
5 W ino pp! tet 


vs 


1 


OLE {THE TIME. or THE EXCURSION, 167 


212. Quere, Had the Thunder © Clouds on 
T hurſday, tho not remarked by any from prLOw, 
yet viſible to a great Extent from the Balloon 
above them, —any . Connexion with the . 
that happened Tires Days after? 1 e 
Anſwer: It appears to the Obſerver, that the Weather, to 
Thunder, was gradually collecting in the Air from be prognoii- 
Thurſday till Sunday: and if ſo; will not Bal- Sight, * 8 A 
loons, when more frequent,.. prognofticate- the the Baliqon | 
1 * N better than. Wy iis e 


; 205 © 1 A * T E * XXX VII- 
on TAN APPEARANCES les 3 
5 5 : ALTITUDES or THE BALLOON, 1 2 


bo 9 


Sefton 1 


v 7 S446 


F 


, H E higheſt viſible wits Of the higheſt 

| Clouds, often; Ces in de. gbr. 
cached Sixcaks, a the fineſt and alſo in 1 . 
the worſt Weather, (if not intercepted by lower. 1: 4 0 
Clouds) and which, when nielting away, are * | 
known in ſome Counties | by the common e 
Appellation of Horſe- Tails ; and, ſuſpended 
over Great-Britain, ate frequently marbled' or 
dappled by the Wind; putting on the Appearance 
of white Waves, like Sea: Sands ruffled and _ 
by a rapid Tide; had been diſturbed; ſeparated, : 
and almoſt milted down by the Storm OT pre- 
ceding the Excurſion. N bt - Itf-93471 . | 
Two of them vn) were ſtill viſible. in Steaks, . 
| OTIS s Place; at the 1 Aſcent, , 
ſeemed 


# 


% 


— AT SISSEWENS AUT Hows. 


ſeemed: without Motion, arid? berame alete : 


N 
eure the celebrated Profeſſor of ds 


at Geneva, is very exact in his Definition, Deſ- 


5 cription, and Height of theſe Appearances: and 
VE thinks it probable, their Situation may be at 
(BI 2 Mees Engliſh Miles above” the a nt the 


1 G quand je e tee Peitimetutes, 


dee. „ For when I conſider theſe "delicate 
Dapplings, which, in a Series of fair Weather, 
begin to cover the azure Vault of Heaven with 
a white and tranſparent Gauze; and which por. 
tend Rain a long Time before it happens; I am 
led to believe they occupy a very elevated Situa- 
tion in the Atmoſphere.” (Effais ſur l' Hygro- 
metrie, P. 271.) 

It ſeems however that Croſtie, in bis Excurſion 
from Dublin on the 25th of January 1785, 
Ppierced-thirou' and ſoared above theſe: fine Heb, 


4 Height of 16 Inches by the Barometer in 


Of the Chilli. 
aſt perceived 
at a certain 
Height, 


a froſly Air. | 
214. It has been at needs: that at a fer- 


tain Height, a Kind of cHILLINEsS was per- 
ceived, not aſcertainable by the Thermometer, 
The Senſation was ſuddenly impreſſed - four 
Times, in aſcending and deſcending to and from 
the ſame Height, via. ahout 26 and 27 Inches, 
equivalent to between 500 and. 1000 Vards above 
the Surfuce of the Earth at the firſti Aſcent, | 
From the Uniformity of Effect at the ſame 


1 ; the Senſation may be aſeribed to the 


ſame Cauſe, viz. the Level of the firſt or lower 
Tier of Clouds: altho' the Aironaut did not 
| "yy 


ASPEATAGE ur bib ——— 


. paſs thfou* fe) Fitble Cloud or Vapourz during 

the Excurſton. Ses Section „nur #1911 Aw 
215. At the ſame: Heig Fo 

Obſervations have not book ſet down at large; 


' - 
* * 
* 
* > 2. 
. 
5 : 1 
n „ 
4 3A 
* 4 


ikewiſe, the? the at 


Appearances - 


the 'Kppeatanees ofthe Earth ede re 9 


very Yettiarkable; /- h Bets zei Ge 


During Ge Aan of. the Balloon; between 
the 'Altitudes''of 26 and 27 Inches; the circular 


Proſpects of the ſubjacent Earth in Con- 


tracted, and, during the Deſcent; about the ſutne 
Height) aan ee theinſelves to the Eye 


of the Ajronwur.” F wt 917; Et 


65 —— Height mentioned before, tie 
circular Froſpects of the Clouds appeared on the 


ſame horizontal Plane with the Eye: 2 at the 
Diane of A* Mile. See Section 419 
In hi Situation, the Obſerver hoard to 
diſcover che Thickieſsvf che Stratum of Clouds: 
but er eee by: 2 "Decaption of Sight 
worth recordings. 1 od git 36 
ee n eien dinpdled: of weg or 


more Heights of Clouds, ſailing at great Inter- 


vals, one abob the other: all which regularly 
vaniſbed, as he approached their reſpective Levels; 
as if inſlantiy town into the Circuniference: of a 
Gn Radius Was a Mile. 

During the Aſcent, in paſſing their ſuppoſed 
Lein Clouds infantly; appeared fur below 
1 and during the Deſcent, as far abo. 

217. Quere: Is it not from the ſame Cauſe, 


* al Vapour is generally inviſible. to a-certain | 


Height and Diſtance from the Eye? a. 
It being incontrovertible that more Vapours 


riſe * Noon, than at any other Hour, parti- 
2 — — 


Ul * 
* 


„ 


170 . APPEARANCES AT DIFFERENT: ALTITUB xs : 


cularly at Sea, while eee | 
which, notwithſtanding, are wholly e * 
1.17, artived at a certain Heigbht ?? 

A And hence the Viſibility of Vapours by. mer 
* Vapour? by. Diſtance, which contains-a ſufficient Number of | 
tance. Particles to intercept and refract the Light, with- 

out Cold, Condenſation, or acſuul Accumulation: 
via. by Refrangibility of thoſe primary Rays of 
Light, which Air and Vapour united are moſt 

Te mie or tram Ur 
Monſ. Sauſſure has proved by his Horſe-Haip 
comparable Hygrometer, that *“ the Air ſhews 
Signs of greateft Humidity an Hour after Sunriſe, 
and of le Humidity, between three and four 
in the Afternoon.” But the Air being: then alſa 
the hotteſt, will dif/olve. or evaporate the greateſt 
Quantity of Vapours, and raiſe them above. the 
Hygrometer (which by its Heut will not retain, 
but on the contrary repel and ae bar. 0 
E Heights in the Atmoſphere. nan 

See 46 Efſais ſur NaN 0. 6 P Fr 315. 
7 218. Inigeneralb then: 

- Is not the Canſe of the above 8 not 
an Abſanci, but à Tranſparency 2 Vapoter to a 
certain: Diſtance :/ (juſt as the Wenith' appears 
CLOUDLESS, when the Air is overca/ii'arqund;;) 
beyotid/ which Diſtance, the Number and relative 
Proximity of Particles with Reſpect to the Eye, 
is ſuch, as to intercept the Rays of Light: 

_ when bu, they put on the Colour 8 Air: and 
Form” of Vapour and Cloud? 

And hence the probable Reaſon; by No 
circular Horizon of the Earth's Surface was pre- 
noun during the SEO, Section 79: and 

why 


it ſeldom has or can preſent itſelf to Aird · 
_ or Mountaineers, at any conſiderable Height 


above the Region or Level of Clouds, even tho” 


cope z on — the. Quantity of Vapoum 
between, them and the Eye. Mich varohkt 
may be magaified till the ObjeRt appears onA! | 
and obſcure; ; and even at laſt became ſuhſtituted 
in the Place pf the tend under the Form of 


22 Dees des 1 


. 219 The greater the Height of the Balloon, | 


the more . contrafted. was the Cirele of Vapoug 
below it; and the more limited the Proſpect dr 
the Earth' s Surface below the Vapour. 


220. It ſeemed probable that the Sun ſhone as 


bright on the Countries around the Obſerver, as 

on Objects immediately below him: which Ob- 
jects eoui not have been illymitjated by thEBun's 
Rays, darting throu' the APPARENT and contracted 


OPENING under him; as the Rays which ſhone 


on the Balloon, fell beyond the Opening, obliquely 


on Clouds which OF. th Shadow of the 


Balloon. 
221. The extreme A or Tay of the 
Vapours was evident from the progreſſve Courſe Courſe 


of the Balloon, which was avays in the Center 


APPEARANGES AT: DIFFERENT /ALTIDUDES, | 


of a circular Opening, limiting the lower Proſ- _ 


— . when the Spectator loſt — 


2 2 


Clouds do unt appear in -thaAirgreither-to- them» 21 80 

ſelves, or. to; SpeRators below. no Pan ann 
This Point [ſeems capable ef Hiuftration: by = 

2 from. the bite ut encreaſing 


a72 


Suche, Bun wn Fein 
| Choads, © wks 45 ne e enen, 10 2218 
© Novel Sitva- This anjuf#icentril "Situation," AWA VS 
. CT on. eHANGING:28T,SHILD THE SAME, bad the melt 
f loon, again ſtriking Effect on the Senſes and? Iniagindrioh, 
deſcribed. Pete howtver! pleafiiip the RecolleRtion off this 
| Bubniovs AvygAnKeR| howeles" froigly u- 
\ accurately deforibed; or rich paimted 5 it 
muſt aal infinite ly ſuort of the 
1 | oN. \ Unity and'Sairwheſs! | 7 
| ; with perpetual Parictys Beauty beCotedtidy;" u. 
nuteneſe, and oofHfumntate Arrangement; with 
Poghniffenice" and Sfbhder + ar, TintHeafity y.- 
With” apparent Eiewitation i;—alt'which were i: 
tinztly conveyed to the M ind, ut the fevic Tnftanr! 
chrou* the Intervention of the Organs of Sight; 
and; to complete the Stetiey was added the Chat 

of ET e $1619 213 D576 - e 31 WY . 
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- > enact: route evil old en; mid ubun uin 
CONJRCTURES ON THE CAVES or THECIRCVLAR 
"TRANSPARENCY TO A CERTAIN | PISTANCE LO 
od! by BALLOON, Ap Or THE L330 LIGHT FROM 
THE SEA AND RIVERS, WHEN SEEN 1 1 117 


Vel eee orobps. 904 es 
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Oe alter; boar eat 222 O' UERE:: As Red is the heavieſt 
lar Tranſpa- - $05. 3 JI VOL: "and: Blue the lighteſt Colour; 
8 8 * as red; Rays blended at a certain Angle with 


tive Rays, produce Opacity : further; as RED 
is 


EF ͤ : ˙ S  GGA l ELIE 
a WC " * 3 . . 


— eas n 
be « - — = __ — 


Y AN REDLIGHTS » 


is ie n 
while in the, Form of dae Cloud, for Inſtange 


at the Riſing and Sstting of the Sun; and Buys 
the Colour always refleded fm rde licht Me- 
dium of Air or Sky; Does not this Mixture 
of leaſt and moſt refra ible Rays, which, when 
aided with the intermediate primary ones, . cauſes 
a Tranſparenq near and round the Eye of 4 
tator placed mon on Ran or among bY te Clouds 
l at Fee „ Mee F ir 
Angle, fac 2 
to give, the Ide 
nce ? 1 
The latter r at leaſt i is true, . that Vapour 
"ond Air, which are zaturally qualified to tranſmit 
REN and BLUE, rather than any other Light wile 
at a fertain Angle, when md, produce an 
oracirr. (See td Letter ſent by Ngwron = _ 
Cambridge to Dr. Derham, in order to he pre- 


be lougs. een him * a 


ſented: to the Royal Society in- bebe 


Curieſa, Vol. 1, Page eg) 


egres of Opacity, as afbally 


tiges 


22 4013 
220 ale 
„ 


* 
@« 1 


Quere: May not che Rivers, below. at as 1 
Priſm ; a8 Clouds, about, gun: ſet or Sun; riſe, Light from 


da a Spectator on Earth, and reflect only the 
primary Coleur An, the beavieft n re, 


frangible Ray ⁊ * 10 32s”; 1 


It being alſo conſidered chat Refradtion,cannot 
change the primary Colour: nor are, RAAB in 
the Direction ſcom below to the Zenith, 
ed; tho? ſeen from a rarer into a denſer Medium, 
Poſſibly, a Pencil of Rays, in coming up from 


| the River below: may be. ſtripped or drained by 


the double Abſorption of the Atmoſphere and 
Mes = the Colour ntp only, ſuffered. to 
reach 


FR. 


the Sea and 
Rivers, 
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maiko Tv: 2-66 nn. quit its Baſis 
we Water (See Morgan's Obſervations on the 


: Eight of: Bodies „ciel Phil. Tran. for the 
Fear 7785, Part 15 _ 751 mow? Q's A 96 
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on 11 zel, 1 &+? ee 
ru SURFACE OF TRE FART Kriera- 
TOR SITUATED er THE ank or ctous, 
AT THE 9 EIGHT o NEAR 1 e 
And! ALF, A END n A 2024 21 
F | 5 Num 275 joel; «WMA, bag 
THE Earth's: Surface was pre- 
fſented co 3 ucir- 
6b Opening as already deſtribed.. 
This Opehingdiſcoverel'a. Flat 0 
level as « Die: 4 Sett of Carpet, enrich - 
ed with an endleſs Variety of Figures depited 
without Shadow,” as oh a Map: what was really 


S GhndoW fottning u fepatuts'Colour, and nos dou 
.  fidered'ar the Time, as Shadno. The Objects 


were diſtinctly marked, and SO Rag ro 
be Miniatures of the Face of Nature. 
A was Colonring: no Outline: yet each Ap- 
pearance' curiouſly - defined by x ſtriking Contraſt 
of fimple Colours, which ſerved to diſtinguiſh the 
reſpecttve Boundaries witk error pee reciſion, 


| ane inconceivable Elegance, 


RB Rivers, YELLOW | Ross, 8 
YELLOW and ib GREEN, Woods: and Hedges 


dark EEx, were the only Objects clearly dif- 
. | tinguiſhable, 


[" 
«a 


CERzSF. CY 


MODE DF. ESTIMATING DISTANTYOBJFOTS, 


_ tinguiſhable, and their Colonrigprentremely vid. 

The Sun's Rays reflected fromithe'$ urface' of the 
Sea, and other Waters, dazzled the Sight. 
A living Creatures were invißble. 


124. The Area of each Incloſure, computed 
to contain a certain Number of Actes, was ſeen 


from above under the Fort of a Min iature Picture 
of a. certain: Magnitude or viſible Extenſion, 


reer FFC 
And the Caſe is fimilar, a Miniature 
be ſeen from: above, or along the Ground. 
The Miniature alſo leffens: bee en- 
a according to a'ctenain W ſa ex- 
y (); That, 4 v Og 


20 . the Diffancs ani Magnitude Se ease de | 


Obje& be known by Menſuration ; 2 Judgment 

is formed, and Laws laid yy or: * oorrefs 

ponding Miniasurs on che ye. Y 

A. If © the Miniature be en kane 2 * 

known by Menſuration; the Mind forms a 
ent of its tangible Magnitud s. 


Magnitude: of 'a tangible Odject is known by 
Menſuration; the Mind makes an — 10 to 71 
Ane of its W from the On +” 4 


a) . The MAGNITUD of. an \ .Obj ect * 5 . — 

2 xs of its Diſtance FE, the Eye Neri e. e. a * 
At whatever Diſtance; for Exaſnple, the 12 cas ſoil 

Obje& clearly; as at the Diſtance of a Foot, or a Yard, 
the Object be removed to rxvice that Diſtance ; it will appear 
4 Times ſmaller than it did before: 2 multiplied into 2, 
9 4, which is the Square of 2: in the ſame Manner, if 

e Object be removed to thrice the Diſtance from the Exe; 
ir will appear 9 Times as ſmall, as at the firſt Diſtance: for 
3 into 3 gives 9, the Square of 3: and ſo of = 1 Du. 
dance, Wt 3 3 I! 


1 "5 
Y 


perpetually. diminiſhing, as the Eye. en 0.4 


. And aſtiy, if the” Diriaturs'be'ſeen; and 
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." ON THE"CAUSES or ru DIMINUTION;:- 


Fheſe are ſome, among many Modes of Com- 
urn by whieh the Mind acquires a tolerable 


ires a 
Degree of Proficiency, in eſtimating —— of 


familiar Objectz, -4nown- from the Appearance of 


their reſpectiue Miniatures vn che Fund hel 
1 the Eye. 0 en rig 1 £ 6&9 6 
- nll ee eee 


2 — oilth ocular Teſt is: only true, . the 
Compariſon is made in n4arly the ſame Medium. 


For an Object, if ſeen at the ſame Diſtance 


id Sound, will Appear leſs as it tiſes a- 
bove it; and leaſt in the Zenith; as the dus 


and Moon, at Setting ar Riſing, appear large und 


ond; but at their greateſt Elevation, are ſinall 


and round: becauſe being ſeen, when: -paſled; dut 
of a Medium impregnated wich Vapours, wbich 
in ſome Meaſure intercept the Rays of, Light: 
for the FAINTER (a}a:diftant-Objea appears, the 
23 it is appprehended to be. (% anibnog 


Poſſibly indeed an Object at the ſame Dittance, 
if brightet at one Fime than another, will con- 
tract the Pupil in Proportion to its Brighaneſs): 
which may have the ſame Effect, as if the Ob- 
ject had made a ſnaller Miniature on the Retina; 


and will regularly ſtrike the Mind with an 
Idea of Aagnitude, any equal tot its correſpond. 


ing Contraction; i. e. leſs, when the Object is 
bright, and greater when faint. : 


225. If a like Reaſoning be applied to the Alcznt 


of 3 3 and it be ſaid that they Cot not riſe 
ſo 


adi See a e $ New Theory of Viſion, Shy 67.” 
b Dr. Smith having Recourſe to intervening'0bjefts'g the 
Writer cannot aſſent-40-the Validity of his Argument, il- 
luſtrated by a well. known Figure, to ſolve the Appearance 
of the horizonte! Moon, See © Prieftley's Hiſtory * Light 
and Colours, 983 712," 


— X 1 


Semi üs ge dr ru. £ 51a oron? 


ſo high! a8'id imagined, becauſe their: Miagnitude 
is diminiſhed, merely from being elevated inte a 


Portion of che Atmoſphere” * impregnated 
with Vapours; it will follow, that to a 8 


tor in the Balloon ; known Objects on the Sur- 
face of the Farth below, being ſeen from 4 
rarer into a defiſer Medium, Alſo into one which * 
contain la great Quantity of Vapours; ;—ſhoud ap- | 


pear larger, than when ſeen along the Ground, 
at a Diſtanee equal to its Height i in the Balloon: 
all which is contrary to Matter of Fact: parti- 


eularly if the Barometer gives a proper Eſtimate 


of the Height, of which there is little Doubt: 4 
proper Alfowatice| being made, in certain Caſes, on 

Account of the Refraction: for, as before menti= 
oned, (Section 44) Opjects ſeen from the Balloon 
at 2 Mile and Half Bafbmetric Height, continued, 


with inyarlable Uaiſermity, to Tuggeſt-. Te Idea | 


of at leaſt": buen Miles. 


226. By a genexil ell v Eiiclofires; - 


aint of ſeparate” Buildings when they coud be diſ- 


tinguifhed from the Balloon above the Region of ' 
Cloud; with the molt diftant Extremities, (on ie 


horizontal Level) of Fields or Houſes fitua 


along the Sides of Hills or Mountains, at a i 
known Diftanee by Miles, making Allowance 


for their being ſeen in a ftraight Line the latter 
wo at leaft five Times larger than the JO © 
I them at equal Diſtances. e 

ire an Inſtance, Suppoſing the moſt 
aitant 2 of a known Building or En- 
cloſure, ſituated on the Side of a Hill or Moun- 
tain, preſented a Miniature of a familiar Magni- 
tude to the Fye of the 6 on the Ground, 

A a 


/ at 


— 
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1 en Tu causzs or, ThE DIMINUTION, | 


«1 at theknown Diſtance of a Mile and Half; the ſame 
Object when ſeen from the Balloon at the ſame 
barometric Height, appeared full five Times leſs. 

This Compariſon was made by Memory, the 
Morning after the .Excurſion,.. tho! ſuggeſted 
while in the Balloon, from the wonderful Mi- 
nuteneſs of all Objects then preſented tothe Eye, 

The Author being likewiſe familiarized to 
judge of Heights; having been on ſeveral of the 
chief Mountains in Europe: alſo, of com- 
parative Diſtances, from his Situation near 
a large City, in a populous, encloſed, Country; 
on a high Plain, within View of the Sea, Moun- 
tains, Hills, Encloſures, Buildings, and Objects 
whoſe Magnitude and Diſtances were known. 


227. The Balloon itſelf, a Globe twenty · five 


Feet in Diameter, was ſeen in the Air on the Day 

of Aſcent, at the Diſtance of 19 Miles. 

Fhe Magni- 228. The Reaſon already given, for the Solution 
tude of Ob- of the famous Queſtion concerning the apparent 


ö TY Magnitude of the horizontal Moon, ſeems no leſs 


oon compar- applicable to Objects on the Earth's Surface, 
ed with thoſe hen ſeen from the Balloon: which Diminution of 


ef the Sun or 


Moon near Obj ets below confirms Helen of Dr. Fear 
the Meridian, e . 


when ſeen 


from below, For, as they pad; — Jnielt 3 ; being 


ſhone on by the Sun, and ſeen throu' the Air in 
a perpendicular Line, containing the leaſt poſli- 
ble Quantity of Vapour; the Brightneſs muſt 
haye exceeded that of the ſame Objects, when 
ſeen along the Ground; and conſequently the 
Miniatures of the ſormer muſt have been leſs than 
the latter, and alſo their  reſpedtive Diſtances ſeem 


greater. "# | 
e CHAPTER 
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CHAPT E R XXXXI. 1 


„ noni cot . 55 

CONJECTURES ON THE CAUSES WHICH INFLUENCE 
THE, DESCENT OF BALLOONS IN THEIR PASSAGE 
oveR WATER, A | 


Cee, concerning FR e regular Ten- Recapiolaion 
dency of the Balloon to deſcend on its Mp- WOW. 


proach towards WATER, 

2. Its greateſt Deſcent, when in the n, 
over the Middle of Rivers. 

EKRecovery and Re-aſcent to che former 2 
vel, "us it recedes from them. 

Section 229. Article 1. On the firſt Aſcent i in 


the Caftle-Yard, Cheſter, ' the Balloon gently 


moved towards the River Dee, and the Sea. 


And woud probably have gone out to Sea, if 


the aſcenſive Power had not preſently raiſed it 
above the Influence of the Water; into an up- 
per Current of Air, which was viſible at that 
Time, and for two Hours before the Aſcent, by 
the Motion of ſuperior Clouds in a ſafe Direction 
towards the Land. 

229. 2. The Balloon was ede in pillig 


"acroſs the River Goway, and Trafford Mea- 
 dows,” which are a Mile wide: firſt moving 


Weſtward, and again towards the, Sea ; making 
ſeveral. Curves; : then reſting and lingering be- 
. tween Great and Little Batrow : as the Airo- 


naut was well informed by Perſons of Feracity, 


who obſerved it: his Attention being * at 


that Time by other Objects. 
| A a 2 | 229. 3 A 


DESCENT or PALLOONS OVER WATER} 


229. 3. A proportionable Effect was obſerved 
in creſſing a ſmall Brook near Alvanl 

22% 4. The River Weser indite ron Mea- 
dows above Frodſham-Bridge actually ſtopped 
the farther Progreſs of the Balloon : tho, its 
Courſe, was merely 4 ACROSS the River. N 

The Deviation was gently tho? invariably to- 
wards the sBA: and, if not timely prevented, | 
the Balloon muſt haue eee the 
Channel. 8 

229. 5. The fame Cafe 1 woud have happened 

en the Re-aſcent/;at Bellair; 3 if the witatiny 

Hen had not as at firſt, overcome ths nlluence 
ef the WATERS, and lifted the Balloon into, the 
ſame upper Current, which continued to move i in 
its former e, neon 

229. 6. Different Branches of of the Duke of 
Beides Canal near Prefton-Brook: might 


"poſſibly affect it in a ſmall Degree: and, tho 


Clouds a little after wards, ſecluded the Airo- 
.naut from a Sight of the Earth; yet the Balloon 
was known to hang, for ſome. Ie over the 
"OOO! near Warri ington. GVV! 10 

229. 7. The Balloon deſcended. and alighted 
on the Middle of a large ZING * wet Moſs 
Ground: 3 

The Write: bh Sadler's Balloon tile at Mas- 
n the 11th. May, 1785, and deſoend near 
Je Og at: the Conflux of 200 Rivers. 

The S Facts give fufficient Indications of 
ab conſtant Tendency which TONS: gy to 
oy ee on ga pee o brace 


- Go — 


3 { *CHAPTER 
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Sedo 230 „Tess Cass Gin edi 
to coneur in rr the 


Efes of Deſcent, over Water. Wel 1700 A 
I. The Water itſelf, * FEED LEE . 4 — A 
2. The Air above it. el any 15118 


3. Change of as 49,2 £ 
Soon 231. Article 1. 80 as as Gafs apes 
from the Balloon; it will be ihſtantly and reci- 


procally attracted, throuꝰ the Crevices, by the Moi- 


ſture contain in the Air, particularly over 
. Rivers its ſpecific Gravity within the Balloon, 
woud be encreaſed, (a) and en wh af the 
Balloon itſelf rendered leſs b is af] 
The Gaſs woud, on the . e by repelled 
by cleftric Air: which woud leſſen its T rung 
ro eſcape, throu? the Pores of the Silk: 
But it is preſumed that Air- tight Balloom will 
be little affected by external Moiſture. 
2231. 2. Moiſt Air over Water being W 
cooler than over the adjacent Land, will, ſo long 
as the Gaſs continues at its former Tamperatiie, 
aſſiſt and raiſe the Balloon thus moving into a 


. denſer Stratum: but no ſooner is the Balloon 


contracted by the external Cold, than it deſcends 


into a Medium of Air, whoſe ſpecific Gravity is 


proportionable to the contracted Bulk of the Bal- 
loon, and reſts when equal to it. 

231. 3. Water is alſo a Conductor of Elec- 
tricity, thoꝰ a feeble one: and there is moreover a 


ſtrong 
ca Phil, Tranſ, for 1785, part I, Page 287. 


182 bpxsczxr OF BALLOONS OVER WATER, 


ſtrong chemical Affinity between WATER, in- 
flammable Air, Gaſſes, F loguiſton, and Elec. 
tricity. (a ) | 
231. 4. Water will therefore conDUCT the 
. Gaſs to itſelf: i; e. will draw the Balloon. down- 
- and with accelerating- Velocity; as the 
Attraction is ſtronger, the nearer the Water, 
231. 5. But if the Air over the Water be 
warmer than that over Land; then the Balloon, 
moving into a warmer Medium, as over the Sea 
in froſty Weather, moſt undoubtedly deſcends: 
till the included Gaſs has received the additional 
Enereaſe of Temperature from that of the Air, 
- at which Time it will have a Tendency to re- 
aſcend, and will reſt ſuſpended in nie, as 
- in the former Caſe. | 
The above Cauſes however 1 may: be conſidered 
as trivial. | 
. The firſt may: be avoided. by making the Bal- 
| Joon Air-tight and the ſecond. eaſily guarded 
_ againſt by throwing out a little Ballaſt. 
Ae only. formidable one, if any, is „ 
' THE DEPRESSION OF THE ATMOSPHERE; 
This it will be neceſſary to conkder with ſome 
Degree of Atention. 


4 CHAPTER 


(a) Cavallo - Treatiſe on — page 576. Vitriolic Acid 
Air, Alkaline Air, and other elaſtic Fluids, are inſtantly 
AB BED by Vater; (Page 673.) Iaflammable Air, and 
fixed Air, are Pkewiſe ABSORBED by WATER, (Page 434) 
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FT HOEVER, conſults Anti- 
Y. quity, (a) or is acquaint 
with No Mateoriſm, will aſcent tothe Truth of 
the Facts there recited, viz. That the Storms of 
DISPERSION . called Preſter-Fohn, and Ox-Fye 
over Fable Bay. at the Cape of Good · Hope (not 


to mention thoſe of coLLECT10N, as Mhirliindi(b) 


and Waterſpouts ;) deſcend on Sea and Land from 
the middle Regions of the Air, often perpendicu- 


; larly: DOWNWARDS : and then blow violently 


from a Center, ro all Parts of the Compaſs at 
once: a, neceſſary Conſequence of their beating 
forcibly upon the Land or Water. | 

The Ancients maintained that the nein 
of Wind was a mere Depreſſion and Percuſſion 
from the Cold of the middle Region: and it ſhoud 
be . remarked that their Obſervations were made 
on the Continent, and in warm Climates. 


N what is ſeen to Exceſs in the hotte/? and 
coldeſt 


* 


(a) wi ol ut interdum tanquam demiſſà Columna 
In Mare de Cœlo deſcendat.—Lucr. L. 6. V. 42 5. 
Ua Eurus Notuſque * creberque Procellis 
a Africus. Alſo | 
Omnia Ventorum concurrere Ptella vidi. Vincrr, 
(2) Franklin's Account of Whirlwinds and Waterſpouts, in 
his Miſcellaneous Tracts. Lowthorp? s Abridgement of Phil, 
Tranſ, Vol, 2. Page 103. | Varenius Geogr. Gen, C. 21. Pag, 
265, A clear Account of the Effects of a pzysz$8510 is to 
be met with in © the Hiſtory of Jamaica, in 3 Fo. vol. 3. 
Page 300. on Trade and Land Winds,” * | 


* 


* 
— — * — IM — 
3 — — — = 


| DEPRESSION OT THE, ATMOSPHERE, | 


in a leſs N in temperate ones. 
| Fherefore, on a Change ofiVeather, the dpper 
Atmoſphere deſcends whether its Effects are Cold, 
as in Winter ; ; Warmth, as in Spring ; Wi ue or 
Wi; at the proper Scafons of the Year. 
233. The Balloon, with which Dicker 8 5 
aſcended at Briſtel, hoo 19, 1784, on a WINDY 
Day, proved the Truth of the Conjecture : for 
tho” the Aironaut threw out moſt of his Ballaſt; 
yet after each Aſcent and Recovery, he 'was 
repeatedly darted e EVEN wy ae 
Ground {#). OO " 
234. A Emile Een happetied45/ Crowie, 10 
his Paſſage over the Sea from Dublin to England; 


for, tho* he too diſcharged his Ballaſt, the Wind | 


kept him down and Even with the Water. 
The Weather at that Time'ſeems to have roth 
an Exyt@igcs Procella, Percufhon, Squall, or 


Tornado, i. e. a Storm. of DEPRESSION, and 


| DISPERSION. A RT be 


235. The Eknefiai Winds come from” cool 
Points on each Side the North. - © ul; N 


Bacon alſo obſerves that all ee 


© Winds, 


— 


— — 


ta) "Mon. Maupertius has found, that the extreme Cold at 
Tornea, in the northern Regions beyond the Artic Circle, 
came directly from above: ſee * La Figure de la Terre,” 
Page 59. Ll, ſemble. que le vent ſouffle— de tous Cotes « la 
Fois: ct il lance la Neige avec une telle 1mpetvofirs, qu'en 
un Moment tous les Chemins ſont perdus, ** It ſeems that the 
Wind blows from all Points of the Compaſs at once,“ &c, 

(5) The Doctrine of ſmokey Chimnies diſtinctly treated of 
under the Article sMoxk, in the Encyclopedia Britanni 
may receive ſome In-provement, from Circumſtances "which 
aſcertain the ſudden Deſcent, Elevation, and quick Depreffion 
of Columns or rather Torrents of Air; viz, by widening the 
Tubes, and covering their Tops. 


coldeft Climates ; (a) moſt probably takes Place, | 


Wm. Z& ak. — dc 


ON/DEPRESSING (TORRENTS! OFTATR, | 


Winds; as Procella, Typhb, and Furbo, have*the 
evident Nirection vof @ Precipice, 3 
40 mere than other Winds : they. ſam 
to ruſhidan like w Torrent or Caſcade : and are 
then teverbetated or beat back from theo Kartit, 
in all, Directions. N 11 2b No} 114424 s bp" 11104 
Stubble, Corn, or Hay in the Meadows are 
raiſed, and „ orm of an hs 
TEN nyerted Goneg elliptic Solid, an 
erke t urve. * 65 Te 2 4 Hiſtoria Vento- 


rums Fag. 18, ud Artitulum e 


236 Uf chen it be allowed reaſon from qe wav 


= 
- 1 i 


— 


An whe) 


that Aualogy dwhich too labe in moſt of che 


Caſes already mentioned; the gentler Depreſſiam 


of Balloons Ger MWarer in milder Weather, may 
| be owviog-t0.a- Cauſe ſomewhat- ſimilar, tho: 0 


ſo evidently lab immediate» Object of the: Senſes, 
via an ua thi riuvijible Pact of Air iupin the 
Mater. * A Yo #399511 r3n0&?'{ SE 1 10 WIRES 
237˙ Blanchard in his Paſfage over the Sea 
— Doyer to Bologne in France, when near 
the Middle of the Channel, ſuffered an 1inex- 
pectꝛd Depreſſion, and at the ſame "Dice 4 was 
neatly nnen. 160) od; $5; lere r 
A eALM alſo tool Place on * Laim Sea: 


which muſt have prevented Croſbie from land- 


og. without) Ming, or ſome Propulfoe _ 
ORAL ms. yo rail 
* Mas 3561 . Bb. ain 238. ase 


(4) it is böght mere add, We to why be more fa 
tige; 6 make agcafiona} References to different Authors 
who have treated Hh nctly on a 'Subjet and leave 
Reader c draw his on Conclufions by applying to their ex- 
preſs Word gethan, either eo inert ab undant 1 
—_— eir N into the Texturg of the Wo hic 

reaſe I's Bulk,” without Fate toy T any Think, ſther 
new or inſtructive. 


kast 
3 
? K 


3 


16 deen Dessin TORRENTS or AIR, 


Wind blew bojfereuh's yet van e eee 
dulinutes over the bad Turn of the 
Incb, hen above the Level of the Wind: i 
deſcending into the fame Stream of Wind, wut 
OR _ g rp in Cheſhire. 


l 188 


CHAPTER 


De reffing Section 239 0 HE: Exiftence. * 
Commns of, 1} 1 Columns of Air was well 
the Egyptians. luden 10 8 People more TONE Ro. 
rden i ile e 


240. The ſultry „ f Egypt, whoſe 


Situstion 5 is that of an extenſive Meadow watered 


by a #r0ad River, and encloſed by Mountains to 
the Eaſt and Weſt ; (conſequently. not ſubjeQ'to 
ral horizontal Currents of Air, except along 
the Line of its Meridian, —is the 'Conntry, wherein 
Columns of coor Air: CON on _ Wer, 
wa be ſoon Obſerved. - a 91 
And they, in Fact, ee ih de 
ple who applied the Obſervation: to common 
Life: having, according to Herodotus, as well 
as later Writers, built lofty Structures or xN AT 
PE ToP. By which Means the cbol Air usn· 
ING downwards greatly refreſhed the Inhabirants; 
The ancient Pantheon, at preſent called All 
Saints Church, now ſtanding at Rome; built in 
the loweſt Situation of a Street named the Piazza 
di Nayoria is on this Conſtruction: and the Hint 
probably taken from an Egyptian Model, 
li. all. inland ee whoſe Lakes 


are 


238. ' Lunardi roſe from Liverpodl- — 


Ks: oc. os 


2 0 © ww ww 


WY » Y .. * - 4 


on DEPRESSING TORRENTS or Am 


re frequently ſurrounded by Mountains, as Bala- 
Pool in North- Wales 3 thuſe of Weſtmoreland 
and Cumberland ; the Lake of Geneva in Swit- 
ſerland the Air ruſhes/ Frohen Y on the Su- 
face of the Water in deſcending Tortents:: this 
the Writer has frequently obſerved, ( 

(In other: Languages! the Words 6 aplicd to 
Wind on a Lake, or the Ocean; — 
as, Talat au, and Eammnappas | 
or deſcending Wind correſponded — — — 


while-the Southerly or aſcending Wind" anſwered 


to the Arp. 5.) | 94103110 1 94 
All his, Ln 7 
in bad Weather; may perhaps be excef 
fine, and ſtill more ſo, in the fit 
As the lightef Change is firſt obſervable on 


the Surface of ' Water, Whether om Lakes' or the 
t of Air in the fineſt Weather 


Ocean, the De 
is familiar to 
LIGHT' AIRs, 
larly in the varjab Latitudes; 4 
and 42: to theſe the Writer ean alſo witne 

as well as on ſmall and large inland Lakes, by 


pony ORG Ay of the Surface,” Fs 


\* OBJECTION 0 m_ TrzOLY: Anier nn. . 
242. It may be objected to the above Theory, 
that the Wind plainly blows in an horizontal 
Direction, as may be ſeen A. . e of 
CINE Large” 


'by the Appellation of 


46. „ It 11 


* 
7 
B b 2 , $i | * T6. 
3 * * 3 
4 * 


* Once, n in the Month of January, at Lau- 
ſanne: Farentieit's Thermometer at y only: the Country 
covered with Snow; and a North Wind beating viorzntTLyY - 
on the Lake, which continued quid without Ice: owing, 
perhaps, in Part, to fo bterranean apc, and Exhalations, 


may be Mood o take Place þ 
Weather. 1 | 


playing in Eddies: and particu: 


157 
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188. © 0BJFETION STAR THEORY. BEMAVED. 


To which it mah be anſwered, Aha aß C lau ds 
Af not beſſde the, Quaſtipu g. as ĩt is ait aſſetted 
that a ſingle Calumo f Air preſſes from ſo great 
a. Heiglit to the Earth (tho it he the Caſe in 
Sawalls;) het it is gremel y. dichcult 26 deter- 
mine whether C Clouds move in, Pirestion y 
parallel to the * lane of the inen 7nd at is 
much more, pfahahle. that they, ate in . pespetul 
Change, ,encreafng ar; mating 3 riſing or falling, 
according to the Profſure2and, ſpecific Gravity. of, 
therdldediunt in /Wwhich:they. float ats Tændancy 
to Moiſture or Drineſs, Cold or Heat a al ſo the 
dijffarent Combinations and Decom nations, 
with.. — to which, dhe. Atmaſphere is in 
| Per petual, aN. 57. 2% ot mom Iiſt rr AN 
nt be: Marinn ht. iof; Trees, if xae/ally attended 
dad, ſeldom ſhew Effects of a gegn lam hati adh tal 
| Currents/ hn H nl wh . ww. ods „ 
And ſince the more ypowerfu.cthe Wind 5nthe: 
more evident and gecurate mayube ther@bſervas: 
tion; it will be founds, that Ef. 
ect is an abligue,Depreſijon, ſuogeeged by a, Ros; 
covery.or. inſtant . Exaltation: thenia me htary. 
Pauſe, or actual Retreat of. the, Wind ande in A; 
few Seconds, a Return of the depreſſing Torrent. 
But the ſtrongeſt; and, Aut thenamel Time gan 
itrefragable roof, iby. Apen ta Men of Science 
in the Navy, or to ſuilſul Pilots tho / Are cons! 
verſant with Winds and Waves; Who have 
weathered Storms off Cape Hatterali"ibaaticuds' 
36 1 (where probably the Wind igpperpetual ;) 
or have made an Eaſt- India Voyage a7 Whather, 
if a Gale blew in an horizontal Direction ONLY" 3 
the DE; 9 PE Aueh. an ITgedualitz of, 
44) 02.0 ter 


a OENTEY DEPRESSION W FAIR "WEATHER, 189 


Surface * of whether when the Sex runs Moun-" 
TAINS high; the tremendous” Surges muſt not 
ariſe from the violent: Action of Winds "repeated 
at Intervals, ſometithes deſcending perpendieular- 
ly; but oflener in forcible Claſtic Tortents of 
| oblique DEPRESSION, and inſtant” Nehm. 
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Section 243. | Neimations:/of . gentle De- 
in- moderate Weather, are the 9 
ſuggiſh.Clauds, which often make their fin Ap - Places in fair 
pearance, and remain longeſt, nay almoſt: gend Calher. 
| 2 over and lng great Rivers, and Chains 
of Mountains, both during a Calm, en 
Whatever Point the Wind bla ws. 
„And, hence the greater Quantity, 3 
and Continuance of, Wind and Rain, ahich 
chen a/cend. (a) i alſo al the-greater Furupeoßthe 
Auring {ſuch Deſoent. 0 ſy 203 25 45 2996 
YI As, therefore, it is plain abatetmeſabetie:. 
Air DESCENDS frequently, both in bad; and fine 
Weather ; if a Cauſe can be aſſigned fo general, 
a8, to make it probable, that ſuch: DETRESSs 


does, almoſt continually take Place: — tho at N 


preſent the Effect is only evident ta the genſes, 

by actual Experiment in the Paſſage of Ralloons 
thrag? ſuch Qolumunt it ide fufſcient to put 
iw. 12 Erl 1 5 bios b Ballooniſts 
el The Depration Ke Da of the Wind near 


Rivers, and its Deſcent from Mountains, 4 Point to be diſ- 
cuſſed; may furniſh a Hint and Reaſon, why Rain falls more 
in one Place, than in another not far diſtant 3 and wby in 
the Lame Place it falls in different Quantities, at different 
Heights, dr. | | 
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PTION or WATER BY AB. 


Balloonifts.0 their: See da. Ef of 
ſuch Depreſſion. 0943” 4 
245. lad order to .invelligate. the, There 
De it may not be unacceptable, parti- 
cularly. to, male who. daye net had Heiſure to 
peruſe the Experiments on Air, by Pr, Prigftley, 5 
or the Collection on the ſame Subject by Ca- 
, vallo;—juft to extract a. few. ſhort Quotations, 
on the chemical Affinities of Air and Water. 
2467 Article x. . Water,” as Rain impibes 
only the pure Air of the upper Regions, leaving 


tte ebter 9 Air to aſcend (2) 


246. 2. Felles Fontana ſays, Common Air 


ve abe e Eacreaſo of Bulle Hat Elly: from . 
dating ſhakers in Water (%% œꝗU•Ä6 


246. 3. Air abſorbs Water, ions: Water . 
ſorbs Air: ( and the Abſorption of Air by 
Water is promoted by Agitation: it alſo 'abſorbs 
twice as much av Air, as eommen 
Air: (d) te whole Bulk of the Air abſerbed 
being equal to one · twelfth ef the Bulk of the 
Water: yet the Bulk of. mn Mater ſerms but 
little enereaſed : the A ir n erer win 
the Interftices af the Water. 

24% The — — AD 
periment, 'to-ſhew-how'the ABSO0RPTION-0F WA- 
TER BY ATR takes Place, e e E. herons 
Inſpection of the Obſerver, + 4 

Admitting che Sus Light into Aa Room; Abou 

one Window only.; pour 2 Pint of boiling Water 
into a larga Baſon : hold the Baſon, which will 
not be daf tan. nent the ce in ſuch a Man- 
it ri th ant 2 bt nt 


| Ft 3 nen " att Page” 0. e 


ABSORPTION or WArR Y Amn. 


her; chat the gun may ſhine on the Water and 
Baſen; yet the Eyes be ſhaded by the Top of 
the Window Frame. 1417 py TRI HET dns 01 . 


lacline the gide of the Baſon towards the Light, | 


ſo that the Water may riſe even with the Top. 

The Eye being platedij uſt above the upper Side 
of the e furtheſt from: che er n 
the: Water“ L 26614. 8 37 

© You-may then ee the Surfitond. the Water 
next the Light, refrat᷑t the Sun's Rays, and pros 
duce the primary Colours, particularly. the RED 
and'GxEEN': which? the! ler 


_ Surface: of the Water Their , Aſcent is 
plainly diſcoverable : remaining above its Surface, 
in the Form of fall Duff, gently agitated; not 
fpuruteiy but as * while; ' Nor do they feem to 
riſe: into Steam, till aſſiſted by the Action, and 
Contact of ay Air, which like dry Spunges, Acts 
of and abſorbs the ſmall Duſt already accumu- 
lated by the Force of the Heat from below, and 
then becomes viſible. under the Appearance of 
Steam, flying off in diſtinct hollow Veſicles. 
The more „ill the Air of the Room, the more 
flowly will-the Spunges of Air come in Contact 
with the Body of ſmall Duſt.— Beſides the ſmall 
Duſt already mentibnsd; the Heut will detach 
ſolid Globules of "Water ; which wilt” remain 
floating on the Surface of the Body of Water: 
till che dry Air deſcends and traiiſports them with 


it; the Air at the ſame Inſtant diffelying, the 


ſolid Globüles into hollow Veficts: 


But the moſt extraordinary Phenomenon,” and 


which cannot be miſtaken, is, that as foon as a 
Spunge 


delt to 
be en in Succeſſion ; as Vapours riſe above the 


192 
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ABSORPTION/OF war BY AIR, 


Spunge of Air has dipped into the:{Surface-of 
Water, and received its Lading the Veſicles com 


' tinue to accumulate, till another freſiu Spunge 


deſceñds ina fimilar 7 Form, Which may be 
traced upon the Surface of / the: Mater, and ſſeen 


in its Shadow, or rather in Beams of Ligbt atithe 


Bottom of the Baſon, at the Inſtant it has ſſown 
off with its Burden: for that Part of the Surface 
of the Water tranſmits new. Rays of Light, f on 


Removal ef the Vapour carried away by the 


Dip and Play: aaf Aar. uo r an: z 
248. The Removal of the Vapour, a likewiſe | 
exhibits. a curious Appearance on the: Surface of 
the Water: which ſeems: as; if; divided into irre- 
gular Parcels detached: from each other n like 
the reticular Daplings xiſible on the under Side of 


Clouds elevated to the higheſt Stratum of the 


Atmoſphere, and thete evaporating or diſſolving. 
2249. 80 powerful is the Attraction between 
Air and Water; that, while the Steam is riſing 
above and round the Sides of the,. Baſon; Maves 


of freſh Air, by 1 ntervals, preſs the exterior Parts 


ef the Steam inwards,” in order to get at the Sur | 
face by, deſcending, j into, the Been 1 A 
This Operation is beſt diſcoyered, when 


| Baſon is. held euen. And the Whole Proce — 


be obſerved more diſtinctiy, if the Baſon is tail 
and fixed on a Frame, near the Height of therEye 


of the Obſerver, ſanding upright : Who will then 


be able ta trace minutely the exact Form N the 
Steam, and Infinuation. of the, Waves of Air in; 
to the Center of each Curl, or riſing Curyature:: ; 
an Appearance, ſimilar to ul bich, may be ſeen in 


es Aaming from 25 ſcall, Orifice in a cloſe 


Veſſel; 


ARP TIO . or wATER 8 BY- ATE; 


V elle ; the freſh Air forcibly entering i in an op- 
poſite Direction; forming a viſible Cavity and 


Curvature in the Center of the Stream. See Hal- 


ley's Experiments on Evaporation in the open 
Air, and in a cloſe Room, in Lowthorp's N 
ment of the Phil. Tranſ. Vol. 2, P. 108. 


Faving once remarked the foregoing Proceſs 


at Leiſure; the ſame may be ſeen over any open 
Veſſel of Water juſt warm enough to emit viſible 
Steam: but the Air ſhoud be as ill and raum as 
poſſible: the Steam never riſing from all Parts of 
the Surface at önee; But à depreſſing Spunge of 
Air always Geſcends to the Surface, the Inſtant 
a Lamina of Vapout as been detachet. 
Buch is the regular and invariable Proceſs of 
Evaperation, 


The ſame Proceſs may, bediftinAly traced over 
the Surface of a Piece of Water or River, the 


Air being perfectly calm, in a gentle Froſt, at 


Sunriſe, particularly in Autumn, while the Wa- 
ter retains a Warmth ſuperior to that of the Air. 
250. Hence it follows that as much light (a) and 
warm Air as is raiſed with the Steam by Evapora- 
tion from the Surface of any Water; /o much 
hedvy. and coal Air is 1NSTANTANEOUSLY, gon- 


ſtantly, and foreibly DEPRESSED upon its Sut- 
face, in order to ſupply the Vacancy, reſtore the 


Equilibrium, and continue the Evaporation. (5) 
| 10 y | Cc ITE Y 251. Now, 
() 1* lt 6 bbs in cela of its Warnth, when com- 


pared with the cooler condenſed Air above it, 
(b) In the ſame Manner that Curls and Streams of Air 


4 cended into the Baſon over the riſing Steam, and ang 


e Regularity of its Elevation; he larger Towns 

wa Winter (the Weather being NF the Preſſute of 

on all Sides, from without, produces 2 conſtant Breeze 2 
warde 


4 


— — 
6—— — 
y * 
— * Bo — 


22 
— 


=” Fr IE Cx — 
re 


— 
- r 


— 


ac =" ———_ = 4 — — — _ —— — — * 
WE —— ain oe —_—_ moe wr 


—— ——— ͤ—V ae. hott. 


— — — 


DEPRESSION” OF-;/THE "KTMOSPHERE, 


251. No, beſides the muttal\ Affinity that 
Water has to. almoſt all Kinds of Air, and to 
Floguiſton; added to its Power of Abſorption 
and, as the SEA, particularly in Summer, alſo 
RIVERS and damp MEADOWS are generally, coobr 

than the Lands and Countries bordering on them; 
Currents of damp col Air preſs forwards t arp 
the Defect or Vacancy. cauſed by Heat, RarefaQion 
and Elevation of dry warm Air, which is neceſſa- 
xily, and almoſt conſtantly riſing into the At- 
-moſphece, from heated Lands, Plains, addiert 
Eminences, lang iſbane on by the Sun 
2552. Conſequentiy the pure, col, defloguiſti- 
cated Atmoſpherg, is almoſt continually deſcend: 


ing from Wed eineni ane 
fte Hfoteibly, 


Wide de Center e the fd 11 25 may be aſebbertal not 
only by the Smoke, eee from the Perprndicatar, 
as it Iſſues 9 the Ch Wen but by all * clined 
to make the Trial; en on lee g the Tow 0 e 
e or 1 49 
n calm Weat r, 55 Wark or, t Ye t 
happens: but more vis mir, Cina er gy 
Country being hotter than the Town; a — Wh of the 
Atmoſphere takes Place, and ſcatters.the Smoke. on all Sides 
| "round che Town.” Re OO VE. GY 
The Cities in Naly, ed Wen n Climates, nene 
"of the Buildings, 7 de 2 8 of the Perz 
- for one centigeous Shells, ber, or grand TB e! T 
which Reaſon, the Nobility teave-che;Coudtry;: an refide in 
the Towns during Summer: there finding a Cool ieſy And 
"Refreſhment unknown on the ſearebi Plains. 
WEE. | FF Air takes Place z 4 up- 
ſent! he mentioned, 
P ſame ocular Proof and Proceſs in the Evaporation of 
Steam, accounts at once, for a curious Phenomenon con- 
| "RT obſervable on all Waters; Viz, a narrow SMOOTH irre- 
x Surface of conſiderable Length, nearly in the. Direttion, of the 
* d, yet * eHed by it: all which is robably nothihg more 
than „ug Volumes bf tlaftic inviſible Steam; reſiſting the rw 
neareſt deſcentling Waves, of atk; and preventing them from 
2 pproa e 45 Tj Hur face” of Water, over which the Steam 13 
Ee and 7 Fe producing « fermporary CALM 


A » 


| DEPRESSING /TQRRENTS by AM. 18 


forcibly, on the Surface of the Sea, the Channels 

of Rivers, Meadows, and all, wet Land. Which 

Depreſſion acts, in Proportion to its Strength, 

on the Balloon; and always with a ſenſible Ef- 

fect: for, being i in Equilibrig: with the Air as » 
all ſtationary Heights ; the le Nepreffion of the 3 


Armaſphere makes the Balloon deſcend, conſi- 
derably. 39] 
253- This Reading is; in many. Caſts; ap- 
plicable to the Air, and conſequentiy the Wea- 
ther and Cold of Mountains. 5 
Nor can it other ways be aceounted for, why > 
the Snow is perpetual, and the Cold fo intenſe, 
on Mountains under the Equinoctial, and be- 
tween the Tropics; but which admits an eaſy 
Solution on the above Hypotheſis, n 
n 
* Phil. Tragt. a I P o. Thiber in Lat, 
es Snow and 4 . age 7 k 40 
See Ullda's Voyage to South-America, Book 6, Chapter 73 
where hedefcribes the ſnowy Mountains, under the Equator, | 
As the Weather, near the Equinoctial, ia more:regular, 
its Changes cloſely following thoſe of the Moon; and alfo 
the Winds and Hurricanes more violent; the Fruth of the 
foregoing Theory will receive the ſtrongeſt Confirmation-by 
tracing the Effefts of Dberñirts tue TORRENTS OF n, in 
the Ifland of JR, extracted from the Author: e 
mentioned. N 
a aol Vapour ruſbes from the Wet 0 the , = 
hot dry Air, which hovers over the Savannahs or Vallies. | 
The Rain falls heavieſt in the Mountains, Vol. 3, Page 
600. 
The Land-Wind after Rein, proceeds from chac Quarter 
3 the Rain has fallen beavieh 3 and ſeems to ruſs from 
above. 


2 Spain 3 North-America, the Wind ruſhes down,” Page 


When the Land is moſs heated, the Sea-Breeze blows almoſt 
all Night, Page 602, 

The Barometer ſubfides from 1 Inch to 11 at the full Moon, 
or juſt after it. 

Wind ny _ the Mountains all round the Iſland , oy 
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nE Sibjec of DEPRESSING : 
one orig requires an de- 
Wenn curate 


ſtill. es over the Mountains i. to the Low-Lands, 
none, 604. | 
n Jamaica likewiſe the: Mid ooh off: the. Illand every 
way at once, ſo that no Ship can any where come in by 
Night, or go out but earl in the Morning; before the Sea- 
Breeze ſets in. See Abr. Phil. Tr. Vol. 3, P. 848.) 
Mountain Air ruſbes down: in à cont inual Current to every 
of the Coaſt, the Stream deſcending inceſſantly throu' the Night © Afr 
cold Air deſcends: to the Mountain Tops; 604. 

With a Hel Wind below there is an Fa Scud aleve, bo 6 505, 
Mountain: — ot Lands suN NY. 606. | 
In ALL the River»Courſes of Famaics, there is a; ſen le Correat 
| Air. Rain never — {ui ſome Wind : 2 2 Shove? $ 
' almoſt invariably 3 the _ Meanders of "the larger Ri vers, 

608. 


Section 2 54. Fr 


MED ron 23 


* 1 * 


Rain always cools ; 1 the Thermometer falliog, after a 
Shower, from 6 to 3 Degrees, 616. 

(And Iron .ruſts leaſt in rainy Weather: [the Air being 
then DRIEGT,. deſcending from the upper Regions. Hs 
Ph. Tr. V, 3 . 546.) 

It is ſaid alſo that . in Jamaica the Clouds gath „ and 

according to the Mountains: ſo that old Sea 1 will 
tell you each e towards Evening, dyabs woah of _ 
Cloud over it. 

The Sea- Breeze, being counterpoiled by Daa of. the 
etberial Air, produces a EN. 10 | 

The ſame Author likewiſe ſays, that. © the Clouds begin to 
gather about 2 or 3 0'Clock; in the Afternoon -at the Moun- 
rains, and do not : ody firſt in the Air, and after ſettle there, 
but ſertle firſt and embedy there: the reſt of the Sky being 
clear till Sun-ſet. So that they do not paſs near the Earth in 
a Body, and only fp where they meet with Parts of the Earth 
elevatecabove the reſt ; but :pRECIPITATE from a very great 
' Height, and in Particles of an exceeding rarified Nature; ſo as 
not to obſcure the Air or Shy at all; that great Variety of beau- 
tiful Colours in the Canopy of Heaven being taiſed to a 
much greater Diſtance [he means Height] in Jamaica than 
it is here.” Abr. Ph, Tr. V. 3, P. 557. 

(Prognaſties of Weather, at certain Perigds of the Moon, 
are mentioned by Captain Langford, Lowthorp's Abr, Phil, 
Tranf, Vol, 2, Page 105.) 


DEPRESSING ronszwrs OF AIR. 


cxirate "Inveſtigation :- : as it will ſerve to point 
out the proper Time of Day or Night, when 
an Aironaut ought ſo to calculate his Voyage, 
as to arrive over the Middle of the Channel, or 


Arm of the Sea, at ſome particular Hour: in 
order to wait for a. Sea * which may waft 1 


him to the other Side. | 

A Point not difficult tobe en 

Alſo, this Idea of bErkkssiow, if properly 
conſidered and digeſted; may prove a ſufficient 
Foundation on which to eſtabliſh! a new Theory 
of the Weather, ſo ill determined at preſent, from 
its aggregate Height or Elaſticity . ee 
by the Barometer. 
255. If a Conjecture may be TAY) on a Subs 
ject, material in itſelf, yet of which ſo little is 
actually known; woud not the. proper. Time of 
undertaking a Voyage over the Channel be ſuch, 
that the Aironaut ſhoud find himſelf three Parts 


of the "roy —— by _ W378 80 in the ys" 


ing? 


256. In warmer CM; — the Seaſons: | 


are more regular; the Land-Breeze blows to Sea 


from Midnight till X. in the Morning: at 


which Time, the S-a-Breeze blows to Land; 
continues till V. or VI. in the Evening; and is 
ſucceeded by a CALM, which laſts till Midnight. 

Whence it follows, that during the Time of 
the Sea- Breeze, thers is a conſtant Tendency 


towards a GULPH OF AIR, along the Mitldle of 


the Channel: the Equilibrium of which is as 


conſtantly ſupplied by a Depreſſion of the upper 


and in general cooler Strata of Air; and there- 


fore a ry Time for the Paſlage of Balloons. 
On 


197 


3 
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198 . DEPRESSING: TORRENTS or AIR: 


On. the contratys: during the Night, and 
till ten in the Morning there is an Accu 
tion of Air, «long the Mi dale of the Channeln which 
conſequently is aypropet Time to enſure a fa 
Paſſage; by the Aſhſtance of eee ne 

_ FROPULSIVE Machinery. g. 

Of the hori- 257. The Deficiency or Vacuity . 8 

zontally calm from the etherial Regions ; it might be taken 

8 for granted, that ſuch Ether muſt be — 
current. lighter than the adjacent common Air on 

equal Level, and therefare fronfntionaby. danger 

ous far the Paſſage of Ballbons | 

But if it be conſidered that ſuch Air, . 
nnen or more probably i in tlie Form of an hy- 
perbòlio Solid, (a) to fill up tlie Vacuity, deſcends 

vvith Rapidity from a calder Atmoſphere impreg· 
nated: with aqueous Vapours inviſible from belriu; 
and that both the Air and Vapour have recipro- 
eal Affinities and Attractions, electric and me- 
chanical, with the Body of Water beneath them; 
and are often rendered ſtill cooler by its conſtant 

Agitation and Evaporution; alſo, that the, Supply 
being immediate and cotemporary, with the 
DOVUBLE'TIDE OF; AIR flowing from the middle 
over the oppoſite Shores; there poſſibly may be 
little or no Difference between the àggregate or 
barometric Gravity of ſuch Columns, and thoſe 
which are formed by the Sea- Breeze on either 

Side of them: therefore the Deſcent of Bal. 


Ca The Depreſſion of a Torrent of Air in the Form of an 
hyperbolic Solid, centracting as it deſcendt to the Earth, in 
Proportion as its Denſity encreaſes ; may furniſh a Hint to- 

. wards the Solution of a Difficulty how to account for the 
Augmentstion of yeficulous Vapours into large — — 
frequent during Sumer. Showers. 


MEDIQCEANAL DE PRESSING TORRENT-OF AIR. 


Joons is owing, among other Cauſes, to an almoſt 
perpendicular actual Depreſſion of ie; vt 
«umbaot Atmoſphere!(a).: - | 
an Following up the Idea of a Ser- Berat. hw: 
inge aka iSd ier 20 Miles over Land al- 
tho” the Stratum of the LOWER CURRENT of 
Air, or Sea; Breeze; may not exceed HAr A 
MIE IN DEPTH, meaſuring; from the Ground 
upwards; nearly equal to 26 Inches of the Ba- 
rometer above, the Thermometer alſo above be- 
ing at 55, i e. Tenperate : et this Obſervation 
may -prove: of eſſential Serviee, while the UPE R 
CURRENT. of Air, ile. the general Wind blows 
TOWARDS the Sta, (which will be found to take 
| Plactb more freguentiy than is, at preſent, ima- 
ginedi z) or while the Balloon is inffuenced that 
W ayes; as was. the:Caſe: with Sadler and his Com- 
panion when over the Nore: who, on his acei- 
dental and ſudden Deſcent, formbately- Buna 
Safety in the ste- nRE EKZ 
Which Breeae was ſought . wks Uk 
of by the Authot, when in the nen near 
Frodſham, dn Cheſhirfe. 
For, as the Sea: Breeze is pretty gengrals Aitos 
nauts ſhoud not be too apprehenſive: as they 
have it im their Pawer, by proper Management, 
to drop into the Breeze for EITAHER SsHOR E 
if they are provided with a Machinery to waft 
themſelyes acroſs the intermediate depreſſing. or 
N n COLUMN or AIR: 
Ne C which 


— 8206 


ca Mont. Saufure s val6atle « Eagle ſur LNG Ia 
throw new Light on the Doctrine of Rarefaction and Con- 
7 not unfavourable to the Hypotheſis here duunced. 
age 200, 
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MrDfocEANAL DEPRESSING 'TORRENT®OF AIR, 


which Space, between the two we n oy 


before hinted, frequently BEAM EU. 


258. Further: as the above Theory of a m. 
diocianal Depreflion ſeems to receive additional 
Confirmation from each Balloon Experiment; 
Lunardi aſcending on the th of October laſt, 
when near the Middle of the Bay of Edinburgh 
or Frith of Forth; it may be found prudent, to 
keep the Balloon continually rifing, till . 
naut is one-third of the Paſſage ue. 

258. 2. For if the general Wind in, ew 
Graces be not ſtrong; the Aironaut may expect 
to be becalmed, with Reſpect to the horizontal 
Direction of the Current, the Inſtant he finds, 
by the Riſe of the Barometer, that the Balloon | 
deſcends; i. e. when it is ated upon by tlie de- 

preſſing Column: in which Caſe, the higher: he 
has ſoared; the ſafer as he will have more Room 
and greater Latitude for Exertion by Means of 
the Machinery: which Machinery will be gteatly 
aided by the Force of the deſcending Column or 
Gravity; and will act on a ſimilar Principle with 
the F erry- Boats over the River Po iu Ital 73 
which are a Sort of horizontal Pendulum. F. or 
the Aironauts will continue to deſcend, at the 


ſame Time that their Wings furniſh the Means 


of a progreſſive Motion. Anh 01 

Therefore, before the Time at hs Balloon 
has reached the Surface of the Water; they will 
have croſſed the depreſſing Column; and find 
themſelves wafted gently by the new Sea- Breeze 


+ ſetting in towards the oppoſite Shore. 


259. If the Aironaut riſes up to Sea with a Wind 


| blowing from the Land on A of the oppoſite 


Sides 


MEDIOGEANAL ACCUMULATION. 


Sides of the Channel, and arrives above the Mid- 
dle of the Channel, while the fame Wind re- | 
mains ; it is probable that the Fr es will con- 
tinue to riſe higher as he proceeds towards the 
Middle, where the MEDIAN AL ACCUMULAS 
TION has for one Hours taken Place; and 
therefore he need not be under any Appre- 


henſion ol falling: but, as before, it being pro- dan 


bable he will alſo be becalmed :; the Neceſſity of 
propulſive Machinery is equally urgent, in order 

to paſs the Center of the Accumulatiam after. 
which, the Balloon will ride Home to the oppo- 
ſite Shore | in the nan. Sea-Brease- * that. Lines! 

juſt, beginning to ſet in. 

260. With the Aſſiſtance of propul ſive Machine- 
ry, it is imagined the Aironaut may be enabled in 
a few Minutes to force throuꝰ the calm mediocꝭa - 
nal Accumulation, or Depreſſion: after which, 
he will have little Oocaſionm to make Uſe of it. 

261. Sunk Ts is, probably, the sAr Es T Time of 
all, to aſcend towards the Sea, with an Air>tight 
Balloon: : arriving with the Aſſiſtance of the 
Wings, throu' the calm medioctanal Accumula- 
tion: and there waiting till the new Sea - Breexe 
ſets i in to the oppoſite Shore. | 


— 


Difficulties, 
propoſed by 


Monſ.Sauſſure 


Nated ; and 
their Solution 
attempted, 


- 


(202) 


CHAPTER: XXXXVII 


. two Difficulties propoſed by 
Sauſſure, are, in a great Meaſure, removed; in 
admitting the Doctrine of medioctanal Depreſſion, 
and conſequent alternate Accumulation. "= 

In a diſtinct Chapter, treating of the Variation 
of the Barometer, which he allows has Need of 
farther Explanation ; he aſks (Page 308) what 
Reaſons can. be affigned, why the Ea Winds, 
which are cold and dry, make the Barometer de, 
cend, in England and Holland: yet, the e 
Winds, which are moift and temperate, make it 
The Ealt Winds here blow chiefly in Spring. 

Now it is univerſally agreed, that the Sea, is 
ſooner heated by the Sun than the Land: and 
on Account of the marine Acid exhaled, fa) is 


Sefton 259. may be obſerved here, that the 


| alſo leſs cold, (b) during that Seaſon, in the ſame 


Latitude. $22,900 
| In 


(a) Ice, when expoſed to marine acid Air, is diſſolved by 
it, as faſt as if it touched a red hot Iron. See Cavallo's 
Treatiſe on Air, Page 727. Alſo Prieſtley's Experiments and 
Obſervations, Vol, 1, Page 148. 

(5) © The waTzx remains TRAN8PARENT or colourleſs, 
tho! ſaturated with mat ine acid Air, and. by a very gentle 
Degree of Heat, the Gaſs may be again expelled from it, as 
it K expelled from Spirit of Salt.“ | 

his Obſervation is applicable to the Tranſparency of Va- 
pours, in the Air, tho' mixed with the marine Acid exhaled 
from the Sea: for when the acid or Sea Air is mixed with 
Alkaline or Land Air, they inſtantly combine ; loſe their Elaſti- 


- city, and form a evhite viſible Subſtance or Cloud. Cavallo, 


Page 728, Prieſftley's Exp, and Obſ. Vol, 2, Page 293. 


ex THE DEPRESSION OF THE ATMOSPHERE. 


In Spring, therefore, the great Atlantic or 
Weſtern Ocean, being {5 cold than England, 
Holland, and Eaftwards; ; the Air pendent over 
the welt extenſive Tract of dry and cool Land in 


the World, ruſhes Weſtwards to ſupply the 
Equilibrium of warm ligbt Air riſing upwards, 


and cauſing a temporary mediocèanal Accumu- 


lation: which (altho' the ſpecific Gravity of the 


cold Air is greater) muſt produce an actual De- 
ficiency in the aggregate Weight of the Atmoſ- 
phere over England and Holland: conſequently 
the Barameter falls. 

Again: the Weſt Winds which blow at other 
| Seaſons; if, in Winter; are not frequent, ex- 
cept about Noon after froſty Nights which have 
equalized the Air for the Tranſmiſſion of vigorous 
Sunſhine : and ſhoud be looked upon as (what 
they are really obſerved to be) hh partial Sea- 
Breezes, or EDDY Currents, inſinuating them- 


ſelves near the Surface, and ſetting Eaſtwards 


frequently againſt the upper and more general 


Winds; and therefore ame a PANE Ac- 


cumulation. 
If, in Summer; che Saks of cool Air ta 


the heated Land, being made not only from the 


Northern Ocean, and lofty Mediterranean Moun- 


tains ; but alſo from the Atlantic Breezes; the lat- 
ter, tho' moiſt and temperate, muſt alſo tend to- 


wards an Accumulation of the Atmoſphere over 
England and Holland : and herefore e Baro- 
meter riſes. 
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Facts and Seton 260. YEFORE io Subject of weck! 
8 D doceanal Accumulation and 


di | 
9 the Depreſſion of Air, is wholly quitted ; it may 


Deu Of be well to mention and compare a few Facts and 
pt — Obſervations, which' will-elucidate the Doctrine; ; 
_ and in their Turn, receive Light from it. 
261. If, in the Middle of a bot ſunny Day, 
Vapours lighter than the Air, were to riſe from 
the, Ocean, (which they will continue to do, in 
hollow Veſicles 'or' Bladders, till the Expanſion 
breaks the Bubble, at which Time the Water 
woud fall to the Earth, if not drank up by the 
Attraction of d Spunges of Air z) there woud 
be a conſtant Wind blowing from Land to Sea, to 
fill up the Chaſm; but at ſuch Time, the Land 
1 is more heated than the Sea; therefore hot Air 
and Vapour arife from both; and the Breeze, 
on the contrary, blows from Sea to Land] con- 
ſequently if the Vacuities were not continually 
ſupplied from the etherial Regions, and from the 
Ocean, all Animals woud actually die, for Want 
of Air, as in a Hot clyſe Room. - + 
Such Supply is therefore conſtantly made, by 
Depreflion of the Atmoſphere, and hen cate 
of the Water. Nn 
262. What happens on a yea Scale, above 
the Ocean, as Before hinted; probably, happens 
on a ſmaller, over 8 or Arms of the Sea: 
and on a ſtill ſmaller; over and along Rivers, 
rooks, wet ark, and damp Grounds. 
263. In 


| PEPRESSION OF THE ATMOSPHERE, _ 


263. In the variable Latitudes on the Atlantic 
Ocean; cool freſh Air is ſupplied from above, by 
deſcending Vortices of Wind and Showers : : Je e. 
Storms of COLLECTION, (a) 


264. It may be remarked, in Confirmation of 


the above Doctrine, that triangular or Latteen 
Sails 2 are uſed, and more uſeful, in a Mediterra- 
nean Sea, ſurrounded by high Lands, from which 


the Wind ſuddenly. NES in Squalls ; than in 


the open Atlantic, where the Wind is more equal. 
264. 2. Perhaps there cannot be a better Account 


of the depreſſing Torrent of Air, than that which 
Bacon has given, in deſcribing the Motion of 
Wind an the Sails of Ships, in a Squall. _ 
All Wind acting on | the Sails of a Veſſel, tends 
to depreſs or fink it. Wherefore in Hrong Gales, 
they firſt haul down the Yards, and take in the 
Topſails ; afterwards all the Sails: cut away the 
Maſts: throw the Lading overboard, the Guns, 
&c. to lighten the Veſſel, and keep her above 
Waters, (3) 


_ e „— 
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CHAPTER XXXXIX. 


Section 265. KL 71TH Reſpe to Mountains: 

on reading what Travellers 
have written, particularly Ullòa; (e) they ſeem 
to anſwer the Intention of ſupplying cool Air to 
the Pg Plains, or Continents ; by De- 


Torrents of 
Air on Etna, 
and Tenerife. 


preſſion 


a ) On the Deſcent of Air in Thunder-Gufts, ſee Chalmer's 


Account of the Weather in South-Carolina, Vol, r, Page x, 
$039. 

(5) © Hiſtoria Ventorum, Pag. 54, Art, 34." 

"y Book V. * 2d. | 


/ - 


DEPRESSING TORRENT OF AIR oN ETNA. 


xreflion and Condenſation : and allo, if on Iſlands; 3 
to the Sea itſelff. 
266. Brydone, in his Tour throw Sicily and 
] Malta, in 1773 (a) giving an Account of his 
- Aſcent to the Top of Etna, ſays, that at the 
Foot of the Crater, the Snow was frozen hard 
and folid : (5) and that the Crater was fo hot ; ; it 
- was impoſſible to deſeend into it. 
| Further: that the 'Smoke rolled down 
ö from the Sides, like a Torrent: till of equal Gra- 
vity with the Air, when it ſhot off horizontally ; 
forming a long Track, according to the Direc- 
tion of the Wind. which there roſe to a vioLENT 
Degree: ſo that it was with Difficulty he coud 
ſettle the Barometer for an Obſervation.” _ 
He alſo adds “ that Clouds began to gather 
round the Mountain ; but were alſpelled by the 
„„ „ 
Now from the foregoing Theory i is it not pro- 
- bable to ſuppoſe, that a Torrent of Air ruſhed con- 
tinually down from the etherial Regions, not 
only to ſupply the Fire of the Crater; but alſo 
the Vacuity cauſed by the perpetual Elevation of 
Vapours and heated Air from below : the Tor- 
rent likewiſe depreſſing into the Track with itſelf, 
the Volumes of Smoke which were ſeen to roll 
directly down the Sides of the Mountain: that 
this deſcending Torrent of Air, in its Progreſs, 
diſpelled the Clouds forming round the Sides of 
the Mountain, by the Aſcent of warm Vapours 
condenſing, as they roſe, on their Approach to the 
cold Mountain: the Smoke ſhooting horizontally, 
ö . | | from 


* 
* 


cw % A _ a a 


(a) Vol. 1. Page 184, 
(9) Page 195, 


DEP RESSION OF AIR ON TENERIFFB, | 


from that Height only, at which an horizontal Cur- 


rent of Air began to take Place ? Forit can hard- 


ly be imagined that the Air at the Top of Etna, 
found to be electrical, and which muſt have 
been replete with a Mixture of Floguiſton, in- 
flammable Air, Gaſſes, and other aerial Fluids 
highly rarefied, heated, DRY, (and conſequently 


lighter, ) at the Inflant of riſing out of the glowing 
Cauldron, became ſo condenſed as to fall like 
Water, without partaking of the Motion of a. 
violent Wind, ſuppoſed to blow in an horizontal 


Direction. 


267. Glas, in his 1 of Teneriffe, (a) | 


reports, that the Clouds are re, generally half as high 


. as the Peak, above the/Sea 2 (b), i.e. according to 


Nm ear dl the Heighſof a Mile and Half: below 
which Clouds, the North Ea/terly Winds GENE 
RALLY prevail: and, at the ſame Time, above 


them, we find a freſb Wiefterly GALE: which 1 


believe to be the Caſe in every Part of the Morld 
when the TRADE WIND blows.” 


In Page 253, he ſays, that in aſcending above 
the Level of the Clouds, he found the Air ſharp, 


cold and piercing : and the Wind blew ſtrong 


from South Weſt, and Weſt South Weſt : ſo that 
the Wind blew towards the Mountain from three 
different Points at leaſt, Viz, the Trade Wind, 

18 


(a) Hiſtory of the Canary wa Page 252, 
(2) As the ſvperier Clouds, during the Balloon Excurſion, 
did not much exceed the Height of 1000 Yards ; ſuppoſing then 
the Clouds at an equal Height above the Sea, near Tenerife; 


one ought to conclude, either, that the Peak was not ſo high 


as Glas repreſents it; or, that the Level of the Clouds was 
leſs than half the Height of the Mountain, 
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DEPRESSING TORRENT OF AIR ON ETNA. 


preſſion and Condenſation: and alſo, if on Iſlands; F 
to the Sea itſelf, 

266. Brydone, in his Tour: throu* Sicily and 
Malta, in 1773; (a) giving an Account of his 
Aſcent to the Top of Etna, ſays, that at the 
Foot of the Crater, the Snow was frozen hard 
and ſolid : (5) and that the Crater was ſo cy ; it 

Was impoſſible to deſeend into it. 

Further: *< that the 'Smoke” rolled down 
from the Sides, like a Torrent : till of equal Gra- 
vity with the Air, when it ſhot off horizontally; 
forming a long Track, according to the Direc- 
tion of the Wind which there roſe to a vioLENT 
Degree ; ſo that it was with Difficulty he coud | 
ſettle the Barometer for an Obſervation.” 

He alſo adds “ that Clouds began to gather 
round the Mountain ; but were di iſpelled by the 
Wind.“ 

Nou from the foregoing Theory is it not pro- 
bable to ſuppoſe, that a Torrent of Air ruſhed con- 
tinually down from the etherial Regions, not 
only to ſupply the Fire of the Crater ; but alſo 
the Vacuity cauſed by the perpetual Elevation of 
Vapours and heated Air from below: the Tor- 
rent likewiſe depreſſing into the Track with itſelf, 
the Volumes of Smoke which were ſeen to rot 
directly down the Sides of the Mountain: that 
this deſcending Torrent of Air, in its Progreſs, 
diſpelled the Clouds forming round the Sides of 
the Mountain, by the Aſcent of warm V apours 
condenfing, as they roſe, on their Approach to the 
cold Mountain: the Smoke ſhooting horizontally, 

| | | | from 


(a) Vol, 1. Page 184. 
(9) Page 195, 


DEP RESSION OF AIR ON TENERIFFB. | 


from that Height only, at which an horizontal Cur- 
rent of Air began to take Place? For it can hard- 
ly be imagined that the Air at the Top of Etna, 
found to be electrical, and which muſt have 
been replete with a Mixture of Floguiſton, in- 
flammable Air, Gaſſes, and other aerial Fluids 
highly rarefied, heated, DRY, (and conſequently 


lighter, ) at the In/lant of riſing out of the glowing 
Cauldron, became ſo condenſed as to fall like 
Water, without partaking of the Motion of a 


violent Wind, ſuppoſed to blow in an horizontal 
Direction. 
267. Glas, in his Account of Tan. (a) 


reports, that the Clouds are, generally half as high 
. as the Peak, above the/Sea (5), i. e. according to 


Nm near the Height of a Mile and Half: below 
which Clouds, the North Ea/terly Wind GENE“ 
RALLY prevail: and, at the ſame Time, above 


them, we find a freſb Wifterly GAE: which I 


believe to be the Caſe in every Part of the World 
when the TRADE WIND blows.” 

In Page 253, he ſays, that in aſcending above 
the Level of the Clouds, he found the Air ſharp, 


cold and piercing: and the Wind blew ſtrong 


from South Weſt, and Weſt South Weſt : ſo that 

the Wind blew towards the Mountain from three 

different Points at leaſt, Viz, the Trade Wind, 
"tram 


(a) Hiſtory of the Canary Illes, page 252, 

() As the ſvperier Clouds, during the Balloon Excurſion, 
did not much exceed the Height of 1000 Yards ; ſuppoſing then 
the Clouds at an equal Height above the Sea, near Tenerife; 
one ought to conclude, either, that the Peak was not ſo high 
as Glas repreſents it; or, that the Level of the Clouds was 
leſs than half the Height of the Mountain, 
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203 NOCTURNAL DEPRESSION ON TENERIFE. 


from North Eaſt below the Clouds; juſt above 
them, from South Weſt: and {till higher, a freſh 
| Gale, from Weſt, 
c | «© The Air on the Top of the Pike was thin, 
cold, piercing ; and of a dry parching Nature, 
like the South Eaſterly Winds which I have felt 
in the great Deſert of Africa, or the Levanters 
in the Mediterranean-: or even not unlike thoſe 
dry eaſterly Winds which are frequent in the 
Northern Parts of Europe, in clear Weather, 
in the Months of March or April,” Page 257. 
This dry Wind anſwers, to the Eknefiai (be- 
fore mentioned) i. e. Wind deſcending FROM THE 
CLOUDS, | S]}4 
Glas further obſerves © (Page 250) that they 
Clouds, in fine Weather, defeend gradually to 
wards Evening, and reſt on the Woods til 
Morning: when they re- aſcend, and remain ſuſ- 
pended above them, till the ſucceeding Even- 
ing. | 
* then a nocturnal Depreſſion of the Atmoſ- 
phere is obvious. But this Appearance will not 
prove that the Air does not deſcend below the 
Level of the Clouds: for, tho? the Clouds deſcend 
with the Air; Vapour-Air, of which they are 
compoſed, becomes tranſparent both by Diſſolu- 
tion, in a warmer Stratum, and Proximity to 
the Earth, as before mentioned. 
88 268. From the Variety of Winds experienced 
drawn from at different Heights, not only on Tenerife, but in 
e different Places; it is plain, that if Balloons 
alloons, can be made durable and Air-tight; they may 
be wafted between the "Tropics by an Eaſt or 
| Welt” 


CORROBORATING PROOFS or A DEPRESSION. 


Weſt Current at Pleaſure and alſo throu'out 
the Globe; the Occaſion being made, in ſome 
ReſpeR, ſubſervient to. the Time (a). 


n,, SE 


CORROBORATING PROOFS OF A DEPRESSION, 


Sect, 268. Art. 1. HE Author is well in- 
formed, that, during an 
Engagement at Sea ;—in ten Minutes after the 
Action has commenced ;—tho? it blew a Gale be- 
fore; (that is, tho? it h w violently 3) the Agi- 
ion of the Air, filing from the Exploſion of 
the greas Guns, ard ſmall Arms, woud counteract. 
the Wind, ind produce a dead Calm. 

268. 2. Quere: does not the new elaſtic Air, 
produced from the Nitre, (6) give an inſtanta- 
neous Compreſſion and Dilatation to the incum- 
bent atmoſpheric Air, round the Place of Action, 
while the Iighter floguiſlicated Air paſſes throu' it, 
raiſing, and affecting to its higheſt Limit, the whole 
Atmoſphere. And does not the Effect of a ſudden 
Calm, ſuppoſe the Wind to deſcend from above with 
a Kind of ſaltatory Motion, inſtantly coun- 
teracted by the mew elaſtic Air? - For if the 
Wind be ſuppoſed to blow ſideways or hori- 


e zontally, 


(a) See“ Royal Aſtronomer, by R, Heath, Page 327, on 
Trade Winds and Monſoons,” 

(5) One Pound of Nitre only, producing by mere Heat, 
6 cubic Feet of Air.“ Cavallo, Page 342, and 811, Ex- 
periments on Oun. Powder.“ . 


ö 
0 
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ON THE THEORY OF DEPRESSING TORRENTS, 


zontally, to any conſiderable Height above the Wa- 

ter, woud not the freſh lateral Air glide away, 

and prevent the Continuance of the Calm ? 
269. When a. Squall happens, or only 


Rain falls; Air will ru/þ from all Sides, and 
from above, to ſupply the Vacancy of the fallen 


Cloud and Vapour. 

The Air immediately above mult fall: the la- 
teral Air gravitating towards other Places. 
Hence Cold, and a bright Sky after Rain. 

270. The Theory of Accumulation may 
account for the frequent warm Rains in b. 
and during the Night. 

For the preceding diurnal Achewalativn over 
the Sea, may circulatè during the Night, at a 
great Altitude, to reſtore the Equilibrium ap? 
Loſs of cold Land Air ſent by a dow or G:round- 
Wind to Sea, during the Day-Time*” particu- 
larly, as zhe Accumulation over the Sea, during 
Winter, is almoſt continual. 

271. The Wind would more frequently be 
perceived to deſcend and rebound upwards, (Trials 
of which might be made by holding an Um- 
brella, extended at right Angles with its Axis, up- 
right in the Hand;) if the ſame Opportunity offe r- 
ed, of oppoling as great a Surface to it in a perpen- 
dicular, as is every Day done, in an horizontal Di- 
rection: for in walking, the whole Height of the 
Body, and. half its Surface, is oppoſed horizontal- 
ly to the Wind :. but the Head only, which 1s 
covered, is oppoſed to the perpendicular Preſſure. 

272. As every Circumſtance in the Order 
cf Nature is ſo admirably contrived that each 


apparent Inconvenience rectifies itſelf ; in heavy 
Winds 


OF EKNEFIAI AND APOGAY WINDS. 


Winds continuing to blow from a colo Point; 
the Conſtruction of the Atmoſphere is ſuch, that 


the warm light Air from the oppoſite Points will 
neceſſarily riſe up and flow over the cold Stratum, 
and by their Tendency to an Equilibrium, will 
produce an Air 4% cold, before the ſame Wind | is 
exhauſted, 

273. On the one Hand; it is nn 
that, as cold Winds are heavy; the Eknehai 
Winds are covered with frequent Waves of the 
Apogay, or light warm Air rolling over them, 
frequently from the oppoſite Points. | 

274. On the other Hand, as the Apogay 
Winds are naturally light and warm, it is im- 
probable that they ſhoud ve frequently covered with 


ves of cold heavy Air, rolling over them from 
EkneSqj Poin | 
It mayTrierefore be reaſonably 3 that 


the Eknefiai Winds, when approaching or op- 
poſed to the Apogay, ſhoud be conſidered as 
Ground Winds, (i.e. Winds blowing next the 


Surface of the Earth, tho' they be ſuppoſed at 


the ſame Time to deſcend) which receive 
the Apogay above them: and that the Apogay 
being warm light and MorsT, (which laſt will 
have the ſame Effect, as if they were more elaſtic;) 
(a) being alſo more turbulent, and endued with 
greater Velocity, preſs back the Eknefiai from 
the Surface of the Earth, and upwards ; ; and at the 
ſame Time flow above — 

Le 1 By 


(a) © See Recherclies ſutles Modifications de I Atmoſphere, 
No, 715. Ph, Tranf, Part 2, for 1777, Col, Roy's Experi- 
ments, Sect. 2d, Page 89, 744. 753, 764. 
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or EXNEFIAT AND APOGAY WINDS. 


By which means the Ekn&fiai partake of their 
Qualities ;—-become leſs cala, leſs heavy, and leſs 
ary / (a). | DO, LEE 

| | CHAPTER 


(a) The different Phenomena of the Aurora Borealis may 
be-owing to the Aſcent and Motion of the Apogay, in the 
middle Region, over the Stratum of Eknefiai or Ground-Winds, 

The Effects of Tides in the Air yet to be mentioned, muſt not, 
however, be wholly excluded. 

The Aurora Borealis is ſeen in Spring, Autumn, and Winter : 
ſometimes culminating, ſometimes moving in Streams and Waves 
in the ſuperior Regions of the Atmoſphere: when culmina- 
ting; as if ring out of Clouds in the North, 

This Appearance may be owing to warm moiſt Air per. 
petually generating 'between the Tropics, and rolling over 
the cold dry Stratum of Ekyefiai Winds, which cut off its 
Communication with the Earthe till accumulating over the 
Poles, it enlightens the Atmoſphety, converting a ſix Month! 
Night into Day; and returns to th& Surface filentlyz or in 
Lightning, whenever it is communicate the Eaztn, throu' 
Vapour deſcending by its own ſpecific Gravity; M along with 
depreſſing Torrents of Air, known to be accompanied by ſre- 

uent FLASHES. | 

When the Vapour is cendenſed in its Deſcent, by paſſing 
throu* a Stratum of the Eknefiai Winds; it becomes owes- 
charged with the electric Matter, ſurrounding and adhering to 


it; and depoſits the Overplus in Lightning, on its Approach 


to other Clouds, or to the EZarth, 

It is viſible in the Form of a Vapour, when the Vapour to 
which it adheres, becomes overcharged with electric Matter, 
by Deſcent into a cool EkneEfiai Stratum below: there forming 
a luminous and tranſparent Atmoſphere: the Particles of 


Light and Vapour being repelled to great Diſtances from each 


other at ſo rare a Height, 
It culminates above the Vapour, becauſe leſs heavy than 
the circumambient Air: and may be ſubjeR to the Attraction 
of other Planets, | 

The Aurora Borealis is alſo ſeen to ifſue in Streams and 
Waves of Light, with ipexpreſſible Velocity, on its Return 
to the South, in a lower Stratum, as it paſſes throu? Interitices, 
between the Veſicles of warm Vapour, raiſed and diſperſed 
by the turbulent Apogay Winds, in the middle Region, 

During Summer, the middle Region becomes blended with 
the lower, throu' Defect of Cold: and the electric Matter is 
ſuppoſed to be communicated to the Earth, filently, and con- 
tinually ; but by Lightning, when a lower and colder At- 

moſphere 
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Section 275. F then this Reaſoning be al- 
lowed ; atrial Travellers 
will not be ſubject, when, at a conſiderable 
Height, even in Winter, to great Degrees of 
Cold, ſuppoſing that the Air does not actually 
fene the Waters below; and the Apogay or 

Southerly Winds have continued for a few Days, 
On the Contrary ; Aironauts may expect Cold, 
encreaſing with their Aſcent, even in Summer, | 
tho* warm below; ſuppoſing the Eknèfiai or 
Northerly Winds to þ=ve continued but for a 
Day before the Aſceat : they may poſſibly, indeed 


we aber, riſe into the regular Stratum of 
the wa pay floating above them. 


276. From what has been ſaid, there ſeems a 
Degree of Probability, that the Air for a "Number 
of Miles, above warm cultivated Plains ſhoud 
differ materially in its Temperature, from Air 
above Mountains, or even on @ Level with their 
Summits, | 

That the former Air, in moderate Weather, 
ſhoud continue warm and rareficd : while the lat- 
ter is cool and condenſed. 

For the ſame Reaſon the Air over the Sea, on 
the Hours of Accumulation ; i. e. during the 


Night, i in Summer, and frequently i in Winter, 
ſhoud 


moſphere condenſes and overcharges the Vapour, and cuts 
off the Communication, 

It cannot be ſeen but in eſcaping from Veſicle to Veſicle: 
nor, during Summer, after Sunſet, on Account of the 


Twili _ 


HEIGHTS TO WHICH BALLOONS MAY ASCEND, 


ſhoud be found warm and rarefied : eſpecially 
during a Continuance of the Apogay Winds. 
277. It is likewiſe probable that the Atmoſ- 
phere will be found RESPIRABLE at much 
greater Heights, than is at preſent imagined : 
during the Continuance of the Eknefiai Winds ; 


and alſo, on Account of the defloguifticated Air, 


(a) which is drier and Jeſs elaſtic in Proportion to 
its Rarity. (67 1 8 

278. The Height of 10 Miles ſeems not too 
great to limit human Reſpiration, ſhoud any At- 
tempt be made, to ſoar with a Balloon in à mild 
Atmoſphere; and particularly between the Tro- 


pics. (c). 


= Balloon: 
(a) Air is not unfit for Reſpiratity, by having loſt its wita}/* 
Principle, but becauſe it has imbibed Claguiſton, which auiiòt 
eaſily be ſeparated from it, but by Agition in Wahr. Ca- 
vallo, on Air, Pages 479, 670. — 


6 For if Moiſture be one Cauſe, which keeps the Parti- 
cles of Air at greater Diſtances from each other; this Cauſe 


decreaſes at great Altitudes. | 
If alſo the Elaſticity decreaſes in Propot tion, not only to the 


2, Height, but the Drineſs; its Particles muſt, on both Ac- 


counts, approach each other, at great Altitudes : tho*, from 
the Altitude only; they woud ſeparate according to the Rule, 
viz, that the Rarity of the Air is proportionable to the Re- 
laxation of the Force compreſſing it, $a 

So that at the Height of 8 or 10 Miles, a Quantity of Air 
taken from the Surface of the Earth, woud occupy 6 Times 
its former Space: ſuppoſing the Air both below and above 
to be of the ſame Kind, as well as of the ſame mean Tempera- 
ture of 55, on the Thermometer, See Martin's Philoſo- 
phical Grammar, Page 178.7“ f 
(e) Chalmer deſcribing a: Whirlwind, which is a Storm of 
COLLECTION and Aſcent of nor Air, &c, by Rarefaction, 
fays, * as the Wind ceaſed, preſently after the Whirlwind 
paſſed, the BxANCHEs and Leaves of various Sorts of Trees, 
which had been carried into the Air, continued to FALL for 
HALF AN HOUR ; and, in their Deſcent, appeared like Flocks 
of Birds of different Sizes.“ 

This Circumſtance proves that Columns of nor Air muſt 
have been raiſed in a Body, in Succeſſion, to ſo conſiderable 
a Height, that Branches of Trees carried up by them, took 
balf an Hour in falling, | 


Difficulty of encreaſing the Dimenſion of the 


ON THE RECEPTION AND DISPERSION OF AIR. 215 


But an Objection woud be found in the Size 
of a Balloon ſufficiently capacious to contain 
nearly 6 Times the Bulk to which the Gaſs woud 
neceſſarily expand itſelf, at the apr, wh of 10 
Miles. 
279. It ſeems moſt likely that the primary Cauſe , Cauſę ot 


that will affect the Aſcent of Balloons is the Limitation, in 
e pom: of 
ns, 
Balloon: the Second, is from the exceſſive Cold; 4 15 
econd Cauſe 


if the Wind blows from any Points of the North. of Limitation 


Suppoſing the Conſtruction of the Atmoſ- uf Te Aſcent 


phere to be as repreſented by different Authors, 


* 


(which, by the Way, is ſcarcely credible) ten 
Miles will perhaps be, the utmoſt attainable 
Height, 
There is ircumſtance relative to the 

Motiòm of the,ir, which has not been ſufficiently 
attended to: and bears ſome Analogy with that 
of a T horough. Air. . 

This Circumſtance may not improperly be 
called the Receftion and Dujperſi on of Air. | 

In cold Climates, it is an Object of Dread : 
in warm ones, a moſt deſirable Piece of Luxury. 

A gentle Undulation of the Air is perceived in 


| Peru, and other hot Climates, by Perſons fitting 


in Arbours ſheltered from the Sun, 

The ſurrounding Air is inſtantly contracted by 
Condenſation, during the Abſence of the Sun's 
Rays, and therefore occupies a 1% Space: freſh Air 
is received, and as inſtantly diſperſed by Expanſion 
towards tboſe Parts, which are the warmeſt, i. e. 
where there is leaſt Reſiſtance: ſo that a gentle 

= Breeze 


216 . DEPRESSION OF THE ATMOSPHERE. 


Breeze is conſtantly kept up, probably by a De. 
preſſion from above (a). 

281. Analagous to this, are thoſe Winds 

which generally r:/e early and die away at Swnſet : 

m4 the nocturnal Condenſation of the Air being ſuf- 
ficient for the RECEPTION.: as Air ſuffers ſome 
Compreſſion without Tumult. 

To demonſtrate the Changes owing alſo to re- 

mote and inviſible Cauſes leaſt ſuſpected; Boyle 

| ſomewhere ſpeaks of an Inſtrument he made, 
which was ſo nicely contrived, that he coud tel], 
while ſitting in his own Apartment, whenever any 
detached Cloud paſſed beneath the Sun's Diſk, 
The Principle on which it acted ſeems to have 
been that of a Reception and Diſperſion of Air 

- that took Place within the $wapow 3 
from the Cloud. * „ 

282. An oblique Argument ſupporting = the Doc- 

trine of Depreſſion, aſſerted to take Place, in fair 
Weather, is that Mind drys up the Moiſture from 
the Ground more than the Sun and that March 
which is the ww:nde/, is alſo the my drying, tho' 
nor the hotte/? Month. 

Bacon, in his Enquiry into Motions and Un- 
dulations of the Air, uſes a Metaphor, which. 
tho' ſomewhat facetious, is ſtrictly philoſophical. 
(5) „For when WIN DS lead THE DANCE, it woud 


be agreeable to know the FIGURE.” (c) 
| And 


(a) It may be from this Principle, that in the Eaſt, Liquids 
are kept coc by being hung in the Shade, in the open Air, ſuſ- 
pended in ever Cloths : there being a continual Breeze and 
Succeſſion of coor. pry Spunges (as it were) of Air, in Con- 
tact with the everred Cloths, whoſe Moiſture will thus be 
more quickly evaporated, 

(5) Hiſtoria Ventorum, Pag. 48, Art. 33. 

(c) © Cum enim (Venti) Choreas ducant, Ordinem Salta- 
tionis noſſe jucundum fuerit, Art, 18,” 


e $750 Me SZ 
- WARMTH DESCENDING FROM ABOVE. 


And it is probable, . that they really preſs the 


Earth with a ſaltatdry. progreſſive undulating 
Motion, deſcending in elaſtic, Steps of ſudden 


Compreſſion; and riſing with quick e 10 


ones, of Dilatation and Expanſion.) . - 
Dicker's Balloon gave Proof of this 


283. Laſtly: the HILL A Air which always 

takes Place over wargR, and moiſt Grounds, 
even in the /FINEST WEATHER, ftrongly faveurs 
the Reception and Diſperſion of it, to the ſurround-. 


ing and more heated Lands: (which canonly be ſup- 
plied, as before mentioned, by Torrents of freſh: 


Air gradually deſcending from the etherial or mid- 


dle Region of the Atmoſphere;) and ſeems to 
| produce the ſame. Effi&t, viz. a conſtant Breeze, 


wirh that of the Arhor, Shade, or Shelter from the 


Sun; allo win that; of the Shadows” from the 
Cloud, paſſing under his Diſk, which affected a 
complete Thermometer and Hygrometer. 


284. On a Change of Weather from Froſt to 


Thaw, the Colour of the upper Air FiRs v alters 
from a clear and deep, to a dull and faint Blue, or to 
a muddy Haze, not diſtinguiſhable into Clouds, 
but viſible above them; a vivid Brightneſs ſtill 


above the Surface of the Earth. | 
Or, ſoft warm Showers fall gently, without 
Wind, or any appareat Change j in its Direction. 
All which ſeem to -favour the Accumulation 
and | Deſcent. of warm Air, by Waves of the. 
. — over the Eknehai Winds. 


remaining, for many Hours, to about 500 Yards 
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Proper Days 
in the Month 
for the Aſcent 
of Balloons, 


7 nd 


CHAPTER LII. 


Section 283. & the eye Hedr of the Day das 
been already pointed out, for the 
Aſcent of thoſe eee who propoſe to croſs a 


Channel, or Arm of the Sea, in a Balloon Air- 
tight or nearly ſo: it may not beuſeleſs to throw 
out a few Hints on the propereſt Days in each 
Month, for the Aſcent of Balloons. | 

286. It will perhaps be found true, that the 
more frequent Winds are generated near the Sur- 
face of the Earth: but that Storms are generated 
from above. Cold, Heat, Drought, and Moiſ- 
ture produce the more frequent and diurnal 


Winds: but the Conjunctions and Operations 


of the Moon and Planets contribute to the Pro- 


duction of Storms and other Inequalities of the 


New and Full. 


Atmoſphere: more eſpecially the Moon: at the 
Theſe Attractions firſt affect 
the ſuperior Parts of the Atmoſphere. (a 

287. We are ſure in the calmeſt Weather, to 
have ſome Breeze at Noon, and at full Tide.” 
Therefore, both are improper Times for Bal- 
loons to be at Sea: the Time of low Water and 
Midnight woud be beſt i in thoſe, if equal in other 
Reſpects. | 

Changes of Weather as to Wind or Calm 
** about the New and Full Moon. (5) 

| __ Varietics 


(2) On the Action of the Sun and Moon over Animat Bo- 
dies, by Dr; Mead, Miſcell, Cur, Vol. 1. P. 372, 373. 

(5) For theſe Obſervations ſce Gaſſendus's Natural Phi- 
loſophy. De Chaley's * And Aſtro · Meteo ro- Log Ca, 
per J. Goad, 


a CHANGES IN THE ATMOSPHERE, 


288. Varieties of Tide produced by the 


united or divided Forces of the Sun and Moon, 


_ occaſion ſimilar Change i in the Atmoſphere near- 
ly at the ſame Time. 
For Inſtance, at the Time of the New Moon 


er Conjunction, i. e. when the Earth, Moon, 


and Sun, are nearhy in a Line; the Moon being 


between them : alſo at the Time of the Ful 
Moon; i, e. when the Moon, Earth, and Sun 
are nearly in a Line; and the Earth between 
them, which is called the Oppoſition. (a) 


In the firſt Caſe, the Moon and Sun attract the 1 


Atmoſphere of the Earth conjointly, or with 

united Force: in the ſecond Caſe; the Earth 
being between them, they act in Oppoſition to 

each other, ſtill nearly in the ſame Line. 

At theſe Times, the sPRING Tides are at the 
higheſt i. e. once every Fortnight ; and in the two 
interval Weeks are the NEAP or loweſt Tides: 
for a like Reaſon, _ 


Becauſe, in the latter Caſe, a Line ſuppoſed to 


be drawn from the Moon to the Earth, and ano- 
ther. from the Earth to the Sun, woud form. 
nearly a right Angle: or in other Words; be- 
cauſe the Moon and Sun woud attract the Earth 
at right Angles to each other, or in a lateral Di- 
retion :—the Moon woud draw one Way and 
the Sun another: — their Forces woud be divided. 
Now it is a Fact, that the Ocean is raiſed 
conſiderably twice every twenty-five Hours, by 
the Attraction of the Moon, when ſhe comes to 
Ff2 | the 


) See Maclaurin's Newton, Page 376. 
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TIDES n THE AIR AS IN THE. OCEAN, 


the Merigian. So that the Surface 90 the Hos: 


inſtead of putting, on the Form of a Sphere, 
or Globe, w. "will be changed into. an, oval Figure, 


whoſe Me Diameter being produced, woud 


paſs. throu' the Moon. , 
In like Manner a fimjlar Elevation ng take 
ene as often as the Sun is in the Meridian 5 
either above or below the Horizon. 1 
Moreover, this Elevation js greate/? on the New 


and Full Moon, becauſe the Moon and Sun do 


then conſpire in their Attractions: and leaf in 
the Quarters : „ they will then draw different 


Wa) ays ; the Diferinice of their Actions only bro- 


1 


ducing! an Effect. 
© Laſtly, the Intbteldener will be of 2 middle | 
Degree, at the Times' between the Quarters, and 
New and Full A 

289. As in the Ocean, ſo in the Air logs it; 


a Tide of Air muſt roll along the Arnaſphere, 


throu' the whole Extent of it; and riſe e 
twice in about 24 Hours. 50 
And ſince the Height of the Atmoſpbere is 


computed by Halley at 45 Miles, and the Depth 
of the Ocean at an Average, but half a Mile; 


the Air-will' more eaſily and quickly obey the 
Attraction of the Moon and Sun, than the Tide 
of the Ocean: and, as it revolves in a Sphere 
which is about 100 Pe larger than that of 
the Ocean, the Agitation and the Velocity of its 
Tide, will be ſomething greater, in Proportion 
to its Elaſticity, and ier Denſity to the 


; Water of the Ocean. (a) 


2090. The 


(a) Air at a Medivm 5 is 800 Times rarer than Water: ſo 


that if 8co Times the — of Air naturally ee 
| taine 


4 


THE HIGHEST TIDES ONCE A FORTNIGHT, 
2900. The Weight of the Air muſt. now be 


conſidered. 
The Weight of the Atmoſphere. in England 


does not exceed 314 Inches of Mercury in the | 
Barometer nor does the leaſt Weight fall ſhort 


of 284: the greateſt Difference in the Weights 


may be taken at 2 Inches: dividing, 3a (nearly _ 
equal to the whole Weight) by 2, the Anſwer 


is 15. So that the under Parts of the Atmoſphere 
being preſſed upon by about a fifteenth Part leſs 
Weight at one Lime, than at another; the ſþe- 
cific Gravity of the Air wil (ogetipes be a fifteenth 
Part lighter. _ 

But the Height of he 3 a eſti⸗ 
mated at 45 Miles, which is equipoiſed by about 
30 Inches; when equipoiſed. by a-fifteenth Part 


leſs Weight; (that is, dividing 45 Miles by 15; 


which. amounts to the. ee, as if a fifteenth 


Part of the whole Height was taken away; 


the Anſwer is 3 Miles z) ſhews that the Atmol- 
phere is 3. Miles higher at one Pime than 
at another, over certain Places; indicated by 
the Barometer at thoſe Places. 

Such an Accumulation of Air, ariſing only 
from Preſſure or ſpecific Gravity in one Part of 


the Atmoſphere, and not in another; by its 


Tendency to an Equilibrium ; and {hg to this 
Tendency is added its elaſſic Force ;—muſt be 


productive of winDs, deſcending Torrents, Inun- 


dations of Air, or Storms, near the Surface of 
the Earth: and nearly ſuch a Difference in the 
i Barometer 


rained | in a Veſſel whoſe Dimenſions are thoſe of a cubic 
Foot, were preſſed into it by a Syringe, or Condenſer ; the Air 
woud differ TIER from __ in 58 ; | 
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rIAL aceν,jlh sion or ATR. | 


Mines has been known to happen. in 2 ber 
Hours. i 


Such Accumulation, however, i is not property, 


the Tide of Air. 


291. At the New and Full Movie,” the united 
Attractions of the Moon and Sun raife the Spring 
Tides in the Ocean to the. average Height of 10 


Feet and a half. (a) - | 
And in the. Moon's Quarters, the Moon 


drawing one Way, while the Sun draws another, 


viz. at a right Angle, made by. Lines from 
the Sun and Moon to the Earth's Center; the 
average Height of the Neap Tides in the Ocean 


will be 6 Feet 7 Inches. 
The ſame Attraction which raiths: Water T0 


Feet and a half, will raiſe Air, whoſe Denſity 
is$00 Times leſs, to almoſt one third of that to 


which the whole Preſſure of the Atmoſphere can 
raiſe Fluids: (5) Now: it has been before ſeen, 
that the Preſſure of the Atmoſphere raifed the 
Air 45 Miles: fo that the Air is raiſed by the 
united Actions of the Moon and Sun, at the 
New and Full Moon, to one-third Part of 45 
i.e, to 15 Miles. And for the ſame Reaſon, the 
Air is raiſed at the Moon's Quarters to 10 Miles : 
(c) the Difference between which is 5 Miles. 
There is conſequently a real Tide of Air five 
Niles higher at each New and Full Moon, than 
at Ty Quarters winch Tide rolls with incredi- 
dle 


(a See Wilſon on Climate, oo Is, Rane 5 8.— 
(3) 5 
e J 37 ee 10 Feet 6 Inches, and 6 Feet 7 Inches, 
into Inches, and dividing by common Diviſors, as 3 and 2; 
it is found that 10 Feet 6 Inches, will be to 6 Feet 7 Inches. 
as 3 to 2 nearly: that is, as 15 Miles to 10 Miles, 


| 


REAL TIDB or AIR SOME MILES IN HEIGHT. 


ble Velocity along the Verge or higheſt Limit o 


the Atmoſphere ; and i is Rk PREY of 
Wind below. 
292. The Elaſticity.of dhe Air et likewiſe 
brought into the Account, as contributing 
greatly to its Motion: the Spring of Air — 
increaſtug-as the Prefſure enereaſes. 


Conſiderable Changes muſt bee enſue +, 


the inferior Parts of the Atmoſphere. | 

For as the Effect of the Moon's Attraction is 
to diminiſh: the Weight of the Atmoſphere (tho? 
its Quantity be increaſed) by elevating the Co- 


lumn of Air in the Line of her Meridian; the 


RarefaRion. of the Air is therefore enereaſed, firſt 
41 the Top of the Atmoſphere; afterwards it gra- 
qually deſcends to the Bottom, or Surface of the 


Earth: ſo that the incumbent Weight being 
diminiſhed, the a beneath n * greatly 


tæpamded. 

At whitorer Height ebe any — of 
Vapour or ſuperior Cloud refied, while the Moon 
was in her Quarter; it woud. gradually deſcend at 
the Approach of the next New or Full: at which 
Times it woud remain ſuſpended at a Height, 
where an Expanſion took Place equivalent to the 
former Expanſion, at the Moon's Quarter: and; 
if the Height during the Moon's Quarter vs only 


equal to that of common Clouds; ſuch Vapour 


woud, at the New and Full 3 deſcend in 
Miſt, Rain, Snow, or Wind. 


293. Little Reliance is to be placed, in theſe 
Northern Climates, on the aggregate Weight {or 


elaftic Pawer) of the Air, indicated by the Height 
of the Barameter, near che Times of the New 
| r 


"©. 
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"THE ALMANACK' 70 BE: CONSULTED, ) 


and Full Moons: tho%-ir general) it will deſcend 
about thoſe Times. M n en een ee 
"Theſe Things being PY it woud be im- 
provident to undertake ahagrial Excurſien, either, 
three Days before, or three Days after the Day, 
either of the New, or Full Moon: the Aſeent 
ſhoud be forborne every other eck; at e _ 
Proper Days the Art is a, little more advance.. 
for Aſcent, The two remaining alternate Werks e 
Mlontb, viz, when the Moen is in the Quarters, 
and the Tide of Air, flowing throuꝰ the Atmoſ- 
phere, is checked, counterbalanced, and equa- 
lized, by the lateral Attractions of the Moon 
and Sun, acting at right Angles, i. e. on dif- 
ferent Parts of the Air, pendent on the Earth's 
Surface j more ſettled and regular Weather may 
be naturally expected; and particularly _— 
from. the Extremes of Hind and Cold. Fo: 
Moreover, as the Almanack, and Epharheris (a) 
may be always conl[alted'; the Day fixed on-ſhoud 
not be marked with Conjunctions off the Planets, 
(5) The Inequality of their united Attraction 
greatly deranges the Equilibrium of the upper 
Parts of the Atmoſphere; producing ſudden 
Squalls and Guſts of Wind: which, tho? of 
ſhort Continuance, perhaps a few Hours; are 
inauſpicious to the ſucceſsful Inflation and Aﬀcent 
of a Balloon, during e of the Soiencs, 
(Cee Section 2884) . 3 
28 HAPTER 


E165 „„ 

(as White's . page 33, for the Speculum Phe- 
nomenorum, or Mirror of the Heavens. 

(5) See the Boot which sives an, Account of Walker's 
' Eidouranion, 
The intelligent Reader will eaGly diſtingulm the Effects, at- 
ti ibuted to the Planets, viz. their mutual Attractions, owing 
to natural Cauſes only from the futile Ravings of judicial 
Aſteology. 
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CHAPTER IL. 
ON THE MEANS OF S$USTAINING' A BALLOON ABOVE) 
Tk SURFACE or THE WATER, BY A TEMPO- 
naar Loss OF BALLAST: AND OF RECOVERING. 
THE. BALLAST? | „ 
F ; 

Sect. 294. Act, 1 THE two Inconveniencies 
ariſing from a Diſcharge 

of Ballaſt, while the Balloon is under the Preſ- 


ſure of a hedibctanal Column of Air, are, 


1. Firſt; leſt the Balloon ſhoud riſe too high . 


for by opening the Valve in order to. deſcend; | 


Gaſs eſcapes ; which is an actual Loſs: and the 
Balloon is rendered incapable of ſupporting it its 
Burden at the ſame Height, as beſoreQ. 
2. The preſent Impoſſibility of reſuming the 
Ballaſt, in order to deſcend, or check the Elevation, 
on approaching either Shore, or at NY other 
Time; i ft | 
204. 2. Theſe n ee are to be re- 
medied by the following Methods. ; 

If Sand be the Ballaſt fixed on; put as * 
of it into a Bladder by Means of a Tin Funnel, 
as, when leſ5than half blown, it will contain, with- 
out ſinking below the Surface of FRE3H Vater. 

Prepare the intended Weight of Ballaſt," in 
Bladders, after the ſame Manner. 

Alfo to xAch Bladder with Ballaſt, tye another | 
gre: Wc Ballaſ, half blown, 
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tun throu' a moveable Pulley, on a Swivel, in 


MEANS OF KEEPING BALLOONS ABOVE WATER 
Tye faſt each Set of Bladders, ſo prepared, 


| wh; a leathern Thong; the Ends of which may 
be V a few Inches to fare, HA 


The Grapple may remain in the Car. 

294. 3- When the Balloon begins to deſcend 
over Water; lower out the Cable, by Degrees, 

- Tye a Pair of Bladders, one of which contains 
Ballaſt, very tight, round the End of the Cable, 

Then a ſecond Pair, at ſuch a Diftance that the 


intermediate Part of the Cable, will float. 


Repeat this Proceſs, till the proper Effect is 
obtained; or the whole Ballaſt is diſcharged. 
294. 4. The Car and Balloon may be hauled 
or wound down to the Surface of the Water: and 
the Ballaſt reſamed, as the Balloon eee 


n Shore. | 24.540 


294. 5. If it temas neodllary, the Ballaſt 
may be diſcharged by cutting the 'THONGE, gra- 
dually : or the CABLE, at onde. . 
294. 6. If the Wind — and the 
Weather moderate ; the Tide, or Stream may, by 
Calculation and Forefight, be made to ſerve the 
Purpoſe of the Aironaut, in towing the Ballaſt 
which floats on its Surface: and thus Dy, 
or gently drawing the Balloon after it. | 
294. 7. In ſuch Caſes, the Alronhut woud 


"oy well in applying his POIs AIM 


+ A, GENERAL OBSERVATION. | _ 

294. $i. To: prevent the SAR of the Balloon 
Adin being drawn out of the Perpendicular, & 
Circumſtance not infrequent'; it is neceſſary to 
have ſome Contrivance, by which the Cable ſhall 


the 


wirnour THE LOSS or GASS OR BALLAST. 


the Center above the Car ; and that the Aironaut 
ſhall be able in/lantly, by a Screw, or otherways, 
to faſten the Pulley and Cable ſo tight, that the 
Streſs ſhall remain on the Center above the Car, 
however forcibly the Cable may be ſtretched. 


a - 


CHAPTER LIII. 


ANOTHER METHOD. OF SUSTAINING A BALLOON 
OVER WATER, WITHOUT Loss OF GASS, OR OF 
BALLAST, N 


Section 29 5. ET the Ballaſt confilt of that 
| Kind of Rope (wound on a 
Reel) that is either by Nature or Art, ſpecifically 
lighter than freſh Water : as a hollow cylindrical 


Rope of Silk, in which Corks are thruft : the 


Silk to be dippad into elaſtic Varniſh, to prevent 
the Abſorption of Water into the Pores : or a 
common Rope well varniſhed; or covered over 
with a cylindric Cafe of varniſhed Silk, might 
anſwer the ſame Intention, if Corks or Bladders 


were tyed at proper Diftances : in which Caſe, 
the Rope might, at the firſt Aſcent of the Bal= 
loon, hang from the Center aboye the Car, at 


its full Extent, ſuppoſe a Mile or a Mile and 
half in Length, without the Encumbrance of a 
Reel. 
If Bladders are uſed ; thoſe that hang near the 
Car ſhoud not be more than half blown. . 
Buy the above Expedient ; as ſoon as the Bal- 
loon began to decline, from Evaporation of 
Gg 2 Gaſs, 
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222 on THE UTILITY: o EXPERIMENTS, 


Gaſs; or Depreſſion of the Atmoſphere, and the 
loweſt Part of the Rope touched the Water; the 
Balloon woud continue to levitate, in Promertion 
to the Quantity of Reps ſuſtained on the Surface 
of the Water. | 

The Aironaut od er leſs FE it indeed, 
but more conveniently ; as he woud not be obliged 
to riſe above the Wind: but be able to lower, and 
raiſe himſelf at Pleaſure : fr/t, by pulling up a 
Part of the Rope into the Car; and having there 
I made it faſt ; | 
| Secondly, by cutting away, as he ſaw Occaſion, 

the looſe End, and Folds of the Rope fo drann 

into the Car "AY ww 


CHAPTER 52 25 


5 7 ; : my 
ON THE NECESSITY OF ASCERTAINING THE PRO- 
PER MODES OF DIRECTION, BY DIFFERENT AND 


FREQUENT EXPERIMENTS, 


on the Neceſ- Section 296. THE Necefity « of making 68 
ty of fre- quent Experiments, in order 


* to prove how far the Balloon is capable of Di- 


differen: rection, by different Combinations of the mecha- 


ö Di- nical Powers, is fo apparent ; that no Balloon 
ſhoud riſe a ſecond Time, without the App 
tion of Machinery to that End. | 

Each Candidate for Fame, as Pro rictar of a 
Balloon for public Exhibition, ought to vie in his 


Pretenſions to a Superiority of Manouvres. 
Their 


PRECAUTIONS. TO SECURE A LANDING. 229 


| Their reſpective Performances woud appear in 
the public Papers; and Deciſions be made to the 
Advantage of the Art. "5/4 
For it is probable, that by ſuch Compariſon | GE 
* chiefly ;—the COMPARISON of experimental Blunders 
and Miſtabes, and not by an Union of Theory 
and Practice, cemented by liberal Patronage, 
the Balloon can arrive to any Degree of Perfec- 
tion, in a Country, which is the Scene of per- 
petual Contention : where the Sum of Life ſeems 
devoted but to PARTY; and where the precious 0 
Time of the GREAT. is ſunk in Luxury, and 
their exalted Talents loſt in the Labyrinth of 
Politics. 5 
297. To ftrive againſt the Stream is proverbially Precautions 
impoſſible: and it woud be literally ſv, to attempt Landing. 
by any Kind of Machinery to force the large 
Surface of a Balloon, with any Degree of Velo- 
city, againſt @ Stream of AIR. (Section 201.) 
Ships, which have the Aid of an Element 
800 Times denſer than the Alx, are obliged to 
wait in Port, till the Wind is favourable. But 
neither is this conſidered as an Argument againſt 
maritim Navigation : nor does the Perfection of 
the Balloon require its Aſcent in a Storm: tho 
the Preference due to the Balloon, on ſuch Occa- 
ſion, woud be deciſive in its Favour: as the lat- 
ter woud preſently ſurmount the Wind, and lie ta, 
in the calm Air above it. 
Sect. 298. Art. 1. By Wines, or fone pro- 
pulſive Machinery, acting forcibly in a Direc- 
tion required, and with Eaſe to the Operator ; ; 
TWo uſeful Manouvres may be attempted, and 
will frequently be 1 I Ful. | 
298, Art, 2. 


230 ro SECURE A LANDING IN WINDY WEATHER, 


Fif Menon- 298. Art. 2. Firſt, To RETARD the Courſe 
ore : toſe- of the Balloon during its Deſcent ; in ſuch a 
118 Manner, as to prevent the Wind from damaging 
Weather. the Machine, or ſnapping the Cable : and thus to 
land with Safety, and at the Valle Daves BE 
| YOND the Place affigned. 
Preparatory 298. 3. A ſilken, or other light Rope is to be 
ee provided: and to run throu” a ſnatch Block faſ. 
ion — 
. tened ta a RUDDER, or to the CAR, as in Croſ- 
bie's Balloon (a). 
Which Rope alone woud leſſen ann and 
unforeſeen Danger, by uſing the Balloon as a 
Sail, if it actually alighted on the Water. 
298. Art. 4. The ſame Rope being a Mile, or 
a Mile and Half in Length; the M hole, or a Part 
of it, might be ſuffered to run off the Wheel, 
and, falling on the Surface below, in miſiy Wea- 
ther, woud ſerve as a Signal to determine whether 
the Aironaut was over Land, or Water. 
Alfo by winding up his Wheel, he might, if 
the Weather was moderate, bring himſelf down 
to the Grapple, which might be ſo contrived as 
to run down the Rope, and remain at the aa 
by Means of a Knot, or other Check. 
He might alſo oe his Grapple, and ri/e a gain : : 
or when down ; pull the Valve-Cord, and Jand, 
298. 5. With a 8zconD ſhort Cable, ſnatch 
Block and Grapple, he woud be able to maar the 
Balloon, from which, he might, by procuring 
the Country People- to load the Car with freſh 
Ballaſt equal in Weight to himſelf ;—get out, 
and even leave the Balloon i in their Care, 
The 


(=) See London Chronicle, 26th July, 1785. 


TO SECURE A LANDING. IN WINDY WEATHER, 


The Precaution of knowing whether he was 
over a freſh Water Lake, (for he might hear the 
Sea) might be uſeful in miſty and low cloudy 
Weather by Day, or during the Night; without 
expending Gaſs in the exploratory Deſcent. 

298. 6. To facilitate the landing, the Signal- 
Rope may be uſed to the greateſt Advantage, po 
ticularly in windy Weather; by lowering out a 
Part, or the Whole, ths” a Mile, or Mile 
and half, ſo that the Grapple may take Effect on 
the Ground, at the Diſtance of its Length by 
Eflimation, Hort of the Place ne the Balloon 
is intended to land. _ 

As ſoon as the Grapple holds ; it is in the Op- 


tion of the Aironaut, to tye Parcels of his Bal-- 


laſt lay round the Cable, to run downwards 
along with it. 


(For which Purpoſe, Iron-Rings with Spring- 


Swivek, which apez by Preſſure of the Fingers, 
and fout of themſelves, might anſwer better than 


the leathern Thongs, as the former might be put, 


in an In/lant, round the Cn and woud run 
down quicker. } 

Theſe Parcels of Ballaſt are to be ſent ton, 
in Succeſſion, till the Balloon has acquired ſuch 
Degrees of FALSE LEVITY, as will be ſufficient 
to counteract that Tendency which the Wind 
will have to depreſs the Car of the Balloon forci- 
bly on the Surface, ſo long as it is connected 
with the Grapple on the Ground. 

298. 7. When this Point is effected, the 
Balloon will remain ſuſpended in the Air; and 
being acted upon by the Wind, will be preſſed 
into Direction een to an horizontal 


Line, 
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0 SECURE X LANDING In Nb WEATHER, 
Li: in Proportion to the enereaſing Power; of 


AY 


&& 22 33% 24 LS 1993 A 3 hn, 
the-Wind. © _ 


And here the Neceſſity of having the Cable 
faſtened to a Center above the Car, in order to, 
retain its Perpendicularity, is moſt evident. 

- The Aironaut, in this Situation, may venture 
to wind up the Cable grata) and deſcend, to 


the Grapple. 
298. 8. Secoridly: When che TI 


rents of Air, have been tried by Deſcent and 
Aſcent of the Pioneer-Balloon. {a), and found 
to be all unfavourable ; the Aironaut is to. riſe 
{till higher, into a Calm, purſue his Courſe hori- 


3 


zontally in the BLUE SERENE, by propulſive 
Machinery : eſtimating the Velocity, :by-the vi- 
dent Refiftance of the half Mite white Flag deſ- 
cribed in Section 12, 1 and 1 12, 15. hanging 
at a proper Diſtance NW: and of that which 
hangs looſely at the Side of the Car, to ffle a 
Change in the Direction of the Wind, (then 
made by a Reſiſtance” of the Air): *« or BE may 


, | Judge 


472 To find the 8 of an u Nr * neigh 
the Inconvenience of rifing above the oprer which the Aro 
naut has fixed on. | 

This the Abbe Bertholon has hinted at, by Mes of 
ſmaller Balloon. 

The Dimenſions of which, muſt however be fo large; that, 
allowing for the Evaporation of Gaſs, it will jut riſe with 
the Weight of a Quantity of Cord, a Mile and half, for 72 
ſtance, in Length: and have ſofficient Room left within, te 
admit of the Expanſion of Gaſs without Rupture. 

The Pianeer-Balloon may be taken up, empry, and filled 
v-ith Gaſs neceſſarily eſcaping from Tu MOUTH of the great 
Balloon, when ſtationary : and may be ſent up with a Cord, 


2 


faſtened to the Center above the Car of the her Balloon, to 


reconnoitre the PRO Currents: or it may be only filled in 
Part; and made to deſcend, and diſcover the lower Currents, 
Sce “ Des — a — &c, Page 72. 


IMPROVED MODES OF ASCENT. 


judge of the Velocity and Direction, by the 
Flight of a Feather, repeatedly let looſe at certain 
Intervals of Time, 5 N 


„ 
- 
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CHAPTER Lx. 


NEW MODE OF ASCENT, TO DETERMINE THE ix - 
STANT THE BALLOON IS ARRIVED AT ANY GIVEN 
HEIGHT ; TO MEASURE THE HEIGHTS : AND TO 
ESTIMATE THE DENSITIES OF THE AIR AT THE 
GIVEN HEIGHTS, | 

ALSO, A METHOD OF ASCENDING TO A FIXED BA- 
ROMETRIC HEIGHT ; THERE TO REMAIN sus- 
PENDED IN EQUILIBRIO, 


Section 299. JYREVIOUS to the Aſcent, pro- 
| vide a Cord, which ſhalFhave 
ſuſicient Strength to ſupport. twice its own 


Weight, when ſo great a Quantity of it is. 
coiled together, as, if extended, woud meaſure 


half a Mile or a Mile. 
Weigh the whole Coil, or any Number of 
Yards, ſo as to obtain the whole Weight. 


Mark the whole Length of the Cord, with 


different coloured Worſted, or otherways, at the 
Diſtance of every eight Yards: as a + Jon 
Line. | 
Note the Marks in a Bak ths ; 
Theſe Things being done ; give the Balloon, 


by. INFLATION, a Power of Levity at leaft equal 


to the known Weight of the Cord: which may 


be eaſily obtained by throwing into the Car, al- 


ready * and prepared, a * equal to 
H h the 
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HEIGHTS. or THE BALLOON MEASURED. 


the Aironaut, together with ,that of the Gord 

The Cord muſt alſo, Previous t to the A Aſcent, 
be rolled upon a Reel, (made faſt i in "the ( round) 
whoſe Diameter Eee be 7 Feet - 58 each Turn 
of the Wheel may be ca = 3 5 

A Barometer with 7 rmome 1 
fixed in the ſame Frame, allo. 2, 155 Ly: or: 
tached Thermometer placed at the Diſtance 972 a 
Yard from the Frame ſhoud remain up ;on the 
| Ground, during Us ieren. Fm 50 
The ſame Asal t 'of B atome *. vi with at. 
tached and detached The Nepp ſho KA il. 
pended. ii n the Car. Hy 1 8 3 ho 

The Inf ftay t.the Balloon alce ends, a an 9 | 


100 


below is to 9995 in a ook the Pun at 1 ich 


21 $00 


the Quickſilver ſtands in eac of the THREE 
Tubes of the lower Apparatus, : allo the Time of 
Wen the Aironaut the fame. 2 ay 
The Rope is, previous to the ce 
bye to a Center above the Car: and ag oe as 
the Balloon has elevated the Car 100 Yards; the 
' Obſervations, as before, are to be ſet down be⸗ 
low, and by the Aironaut : and repeated. at the 
Height of each 100 Vards: a Drum to beat; 
during the Time each Obſervation below is nating 
down; and the Balloon not ſuffered to riſe, till 
the Drum has ceaſed. By ſuch repeated Notice, 
and Silence; the Aironaut will know the. exatl 
Height, at which the Balloon is checked in its 
Elevation: and the exact Tir me during which its 
Elevation is impeded. 


This Proceſs is to continue, till the Nope i is 


raiſed to its full Length. 


At which Inſtant a double-barrel Gun is to 
be 


N 8 a 


fi 


1 1 vie Aix eli, N wes 


be fired? che Gast Time ted belpy 
Tie of hearing, the Sound, noted above, 
"Theſe Notes are to to be compared at the 0 
naut's arrival on Edt. l es 5M, n 
300. For. fuch nice Exp rimen nts. the / 1 at en 
60 hd Half an an Hour before SUNRI 55 5% 


181 O51 fb * 
qe: CE Ie he "Day een 6 e eee | 
The” Air mu be rz 1A but jt is'nor 
neceſſß Lu it ſhoud be Ft Wy Een or 5 


i Fund 22 1504 104 


"Wk 1 d 8955 1s Il fle fun Exe” the Ope- 


77 ſhorten ot, by winding down the 
Signals! below, being re- 


5 , pl lor arri within 100 o Yards 
of the-Groun JED II CO 4 14] | 
367. While one Obſerver zelne is wriding 3 
down the Obſervation to be 5 the Inſtant the at different 
Balloon has Foe, exadtly | 100 Yards; another Heights. 
Operator” is o weigh. „ by Hand, with Spring ; 
del. Fare, he Force of Levity already ac- 
quired, which is to be noted down by a third £ 
By ſlander. ©, ; 
is Proceſs i is to'be repeated at ewe 100 .Y 
rns „ 
. The Levity, it is true, will encreaſe as the c 
Balloon riſes, ( [probably i in a geometric Progreſ- 5 
ſion z) (a) yet the Cord, by riſing with the Bal- 


loon, will greatly check it: if, however, it prove | 
Hh 3 inſufficient | pn 


* 


(a) As the Hare of the Atmoſphere ä in an arith- 
metical Progreſſion; the Denſities are ſaid to encreaſe in a 

trical Progreſſion: which is a mathematical and pedan- e 
tic Mode of Expreſſion. | 


For arithmetical 8 bere means no more than the 
| Height . 


236 ro ATTAIN A TD BAROMETRIC"HBIGHT, 


inluſſcient for that Purpoſe; and; leſt the Cord 
Hhoud be in Danger of breaking; at the ſeeond 
| Hundred Yards, or, at Whiitever: Height the-Le- 


Vity is found to have enctvaſedi20iPoundiy bus 
is Teſs than 20 a Gun is to be fired as 2 fre 
1 2 Bag of Sand- Ballaſt, (te be put up in Bags of 

L 10 Pounds each; } "whenever: he hears the Diſ. 


| charge ee 2904 oft u o n 
r Cullighently 
ſitrong; there will be no Neceſſity for the Air- 


onaut to throw out Ballaſt ocdaſionaly; Hur for 
the Obſervations in the former Part of this See- 
tion: the Denies will likewiſe be more eaſily 
determined, by the Meiglis; which ſhew the 
 FEncreaſe of Levity and Expanſion of the Balloon, 
at each of the given Heights: Allowance being 
made for the Weight of the Balance: Rope, raiſed 
| 4 by the Battoont” ff nan : 
Method of af- 302. The Aironaut, may, at any Height, 


cending 0% marked by looking at the Barometer, hen ut 24 
trie Height: Inches for Example, or as ſoon as he finds his 
on” ſafpend. Balloon ſufficiently expanded, pull up the Rope 

ed i Eguili- over a Pulley; or, wind it upon à Reels af two 
te brio. SEES: ve eee eee EJS TIE 29 Tn 1 vote; 5 Feet 


Height of 1, 2, 3, 4, 8, 6, dec. dc, Yards, Fathoms, Roods, or 
any other equal Interval. Drobo. ZE | 
If then at the Height of one Yard, the Balloon has ac- 
- quired (ſuppoſe) the Levity oi x Pound; then, if this Levity 
encreaſes in geometrical Progeeffion ; (as twice 1 is 2,) it will, 
| at the Height of 2 Yards, have encreaſed to 2 Pounds: and, 
& "as; twice 2 18 43) it will, at the Height of 4 Yards, have en- 
creaſed to 4 Pounds: and, as (as twice 4 is 83) it will, at 
the Height of 4 Yards, have enbreaſed to 8 Pounds: and, (as 
twice 8 is 16 ;) it will, at the Height of 5 Yards, have en- 
creaſed to 16: and, (as twice 16 is 323) the-Levicy will, at 
the Height of 6 Yards, have encreaſed to 42 Pounds; and fo 


on, doubling the preceding Number; at the Height of each 
Yard, Fathom, Rood, Mile, &c, &c. TS ah 


which · 16 given t to the World in 
elegant, and ſcientific Manner, by a celebrated 
Writer on other Subjects, Monſ. Faujas de Saint 


* 


 AND*' REMATN: I Ee HIBRIO I THE AIR. 


Feet Diameter, within the Car; and continue 
to do fo; till he finds qhat he Barometer hegins 
to riſe, which is-a Sign that the Balloon. deſcends, 
by the additionali-#eight- of the Balancer juſt 
brought into che Car: on which, by precon- 
eerted Agreement, he may throw out a WHITE 


Flagj/ prepared to hang a Vard below the Car. 


10 Onisight of the Flag, the Perſon at the Reel 


below is to cut the Rope: which, Rope, or 8 Part 


of itz is to be drawn into the Car. 


Ble Balloon will riſe no higher; but remain 


in N in the Air, at that W 15 


of „ e 10 fis ramw 101. H i ett 


80 a TOC 1 


e e een, 


Ch, H * Ti EA, WI 


4 


UI: PNEWOLLE: eiii H wages: H 4 


oN BALLOONS:: I DEFECTS Ann FARTHER 
IMPROVEMENTS... | 


Fond, in two Volumes, 12mo. for the two laſt 


Years, illuftrated with En by the beſt 


And he nit” A Cotinumian,: or annual 
Regiſter of Experiments and Improvements. 


The Title of the Book is, Deſcription Is 


Experiences de la Machine atroftatique, &c. &c.” 
304. Mr. Cavallo has favoured the Britiſh Na- 
tion with a curſory tho' clear Account of the 


ſame 


AUESE Defoe bet known 
- from the 4 . 4 Detail of 
entertaining, 


Balloon, with their Proportiohis | 20 partie 


the End of each annual Veolim 


Toons are, in. 


*: 4 
* 


prrzers in THE" BRITISH) WAtt.oons, 


fame, in his . Hiſtofy of Airoſtation: vA Con- 
tinuation of which it were to be wiſhed fie M 


Ukewiſe publiſh annu a 90 s buon 1 


305. It might contribute greatly to -the'fn 
Mos ry of the Art; if Mr. F aha WS 8 
Engravings on a large Scale, f the diff Ter 
Machinery, already uſed or inverted to t ect tl 


the MoULINET' of Bluhehar#"#s 4 "thi 

lately tried by Meffrs, Kuban aut Vallet ;* wh 

Machinery is! Kill ants 110 ef ind” 78 
k 1 


rult. "ASI 20 07:8 obs 2t 11. 


306. The Titles and Sizes 6 alt Uſeful Books 


| 7 — on tlie Sub ect, Alo the places White 


| be inſerted, at 


* tf \ 10 1 3f119' FE 


e Britifh'B Bal- 


1. Fe ConſttuQtan, *' * r et, nc 
2. *ProduRtioit r M... 10 as 
Mode of Direction, Ae $8 * 8 
„Security of landing. n 
Fu, Defects of the Conſtruction are both i in 
the Form, and Compoſition, * 
The Form ought to be that of a monk (a) 
Cylinder, - (6) by which” the Capacity is doubled 
without encreaſing the Reſiſtance :" ending above 
and below, each in a Hemiſphere. A cylindri- 
cal Trunk, 2 Feet in Diameter, being added to 


they are to be had, might like 


= 


30. The principal Defects e of r this 


G45 T.- Y 918077 21 


convey the Gaſs into the Balloon; and ſuffer it 


» Fa is.” & * 2 4 S . . 8 
. 1 
; to 
* 1 ws * 


; 


(a Whiſton's Tacquer's Euclid, Book XI, Definition of a 


right Cylinder, Art, 3, Page 166. 
( Archimedes's Theorems. . Propoſition 33» 34; at the 


End of Whiften's Euclid, Page 42. 


| 1, IMPROYBMENTS; SUGGESTED, . -.. 
to eſcape, when Toa much expanded in,the etherjal 


Regions. |. Ay od 03.955 W Tt 24 io Hol 

It ſhoud alſo be furniſhed with a Valve, at 1 the 
„Bottom, of equal. Diameter with the Trupk : . 
keeping itſelf Air-tight;and opening outwards by 
a given Reſiſtance, en of ten Pounds Troy) 
mene int 11 n 0 

5 be an upper ieee bal: « ce 

cal 05 to. promote a {ſwift Deſcent. 

308. The: orm will likewiſe, continue to. be 
defectiye, till an. interior Balloon for common 
Air is adopted, according to the Plan laid down 


by... the, ingenious Mon. Meunier, lately ap- 
prin, 47. he qu Academy of Sciences at 


Paris, one gf ths. the. ee e e for the Im- 


provement o 

The Uſe of Ep * * "Halloan by —ꝗ — 
preſſion of the ſurrounding Gaſs in the external 
Balloon, prevents, it is ſaid, the Loſs of Ballaſt 
and of Gaſs: two very conſiderable Advantages. 
For the actual Sum total of Gaſs not being 
diminiſhed ; the Balloon will continue longer in 
the Air,_ before. an Eſcape of Gaſs, throu' 28 
Pores of the Silk, makes it deſcend, | 

There will, on the ſame Account, be leſs Oc- 
calion to take in meer Ballaſt, for the Purpoſe of 
throwing it overboard, to prevent the Deſcent. 

Therefore an equal Weight of Articles neceſ- 
fary to remain in the Car, may be ſubſtituted in 
Place of the Ballaſt. ; 

309. Art. 1. And, ſince it is next to impoſſible, 
the Atmoſphere ſhoud continue for 24 Hours to- 
gether, of the ſame Denſity, Weight, and Temper- 
ature ; . in ſhort, without Motion ;—the Air- 

dohnaut 


N 


240 HEIGHT FOUND BY A QUADRANT. 


onaut will have a Power of ſeeking, at different 
Heights, for that Current of Air, or Wind, 
which ſuits him beſt : or, in a very few Minutes, 
to riſe above all Currrents ; become ſtationary, 
and ie to in the SERENE, waiting for a Wind: 
which, as before mentioned, be may readily find, | 
by lowering out a Mile of Twine, and his white 
Flag : attending to it, with a ſmall n ] 
Glaſs, or OR Se i 

Another moſt ** Advantage is 
to be able, in a high Wind, to chuſe the Spot on a 
which he propoſes to alight: or wait for a fa- MW ( 
| vourable Opportunity to deſcend. t 
To aſcertain 310. To compute the Height and Diſtance of b 
the Height the Balloon, by Means of a white Flag, or other I t 
by a Quadrant, viſible Object, ape from the Car, at a cer- 

tain Diſtance below it. 

Let the Obſerver take the Altitude of the Car 
with a Quadrant : 7 alſo the Altitude of the 
Object or Flag. 
Then by a Caſe in plain Trigonometry 3 if 
the Altitude of the Car be by the Quadrant 


| C 59%=HAC, the Altitude of the 


0 Object 5 50 H AO, and the 
Length of the Line veered out m. 
be 200 Yards, or otherwiſe= I or 


+. EI zh 


H Then the 1 of nj 
5 HAO=AOH= 359; and the Complement of the I 
. Angle HAC=ACH=319 ; and the Supplement ft 
of OACACO=AOC==145%. a 
Then, CAO 40: CO 200: : AOC 145: of 

dy and Radius: AC : : CAH 5929: CH 1409 

| BS Yards, ( 


- 
\ 
— 


 AIR-BOTTEE'BALLUON' ORCONDENSER. | 
Yards the Height of the Balloon taken at the 


Tims 1 UA 10 19110 t 101 iclg tet! N 


Net, Radius 5 A0 3 ACH 319 +. AH- 846 
Yards, Wüich- ds: the horizontal Diſtance. of the 


Place on the Hatth from the Obſerver, over which 


the Balloogswes then fuſpendeds 2:6? 2 dos 


This Method: finds the Height: truer: than be 
Barometer, and with fewer Circumſtances of 1 


Confuſion. flies wats 
And ifa the Balloon Art coud be eerfacted; lo 
as to make them ſtstionary at any Height; this 
Circumſtance woud afford excellent Opportuni- 
ties of proving the: Heights by the Barometer: 
beſides hich the Diſtance alſo has been * 

tained: 2 Point not; before TONE Parti 


? a - The 218 Wh or 52114 01 1 530. n 
: — ee _ 
* 14 10 3 5 4217 14 3745 4 1871 % +2 it : 


E H 'A E ＋T E * Vm. 


or run aincnovrLy BALLOON, 


Sefton, 318. 


LS, , TT 


2&4 


Meunier's Invention are 
made ts: (5 an additional Air-tight Balloon, 
or Air Bottle, at leaſt 15 Feet in Diameter, of a 
globular Form, appended below the Car, and fur- 
niſhed with. a Condenſer, to be worked by pulling 
upwards, or, as the Bellows of an Organ, by the 
alternate Motion of the Feet of the Aironaut, 
ſtanding upright i in the Car, may be uſed inſtead 
of the interior Balloon; to keep the great Balloon 
gm 7 at 


(a) Inferted in the Cheſter Chronicle, Sept. 30, 1785. 
(% The Writer not having * been able to procure it from 
the London Bookſellers. 


* ALL the Particulars of 5 


\ _ A 
N. 


| AIR=BOTTLE BALLOON on CONDENSER. | 


at a given Height: and. conſequently prevent the 


Aironaut from ri ing too high : to atchieve which 
| Purpoſe, during the firf Aſcent ;..a Rope or Ba- 
 Japces may be uſed, a Mile and half long, falten. 
ed to the Car, and riſing with the Balloon, (to 
check its Power of Aſcent, ) till an Equilibrium iz 
produced: at which Inſtant, on Sight of the ub 
Flag from the Car, the Balance-Rope is $0.8 
cut, by the Operator below. (Section 302. of 

If the Aironaut perceives by the Riſe of the 
Barometer, that the Balloon deſcends; he may 

throw out a little Ballaſt, (perhaps a Pound or 
two), and then wind up his Balancer, or ſuffer it 
to remain at any Length, at his Option, 5 

312. By keeping the Balloon at a given Height 
only; no Gaſs. is expended in preventing the ne- 
ceſſary Tendency of Balloons to a perpetual Ele- 
vation: alſo, during the ſelf Deſcent of the Bal- 
loon ; by opening the Air-Bottle, the Aironaut 
will ſupercede the Neceflity of throwing out Bal. 
laſt, for a Re-aſcent. 

313. The Air-Bottle-Balloon ſhoud be cover- 
ed by a ſtrong ligbt Net, of a Dimenſion rather 
leſs than the Bottle, which will hinder it from 
burſting: the Reſiſtence of the candenſed Air 
within, being then chiefly on the Net, and but 
Little on the Bottle. 

Tbe Net may be made of Silk and Cotton 
| Thread; leſt the Meſhes, by the Preſſure of the 
Knots, b eat into the Bottle, 
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$UPERIORITY OF THE AIR-BOTTLE TO AN INTE- 
RTOR — . 


Section 314. TME Air- Bottle can be attended , 


| | with no Sort of Danger. For, 
if it burſt; the only Effect is to raiſe the Bal- 
oon: which is fade to deſcend, at Pleaſure, by 
opening either the lower or upper Valve. 
Whereas an interior Balloon condenſed with 
common Air, preſſes againſt the ſurrounding ex- 


terior Gaſs : and the Gaſs, againſt the ms1Ds . 


of the great-Balloon, when the latter is in an 
elevated and rarefied Atmoſphere ; which, Atmoſ= 
phere, in Proportion to its Height, makes leſs 
Reſiſtance to the Outſide of the great Balloon: and 
thereby encreaſes its 'Tendency to a Rupture... 

By the Application of the Air-Bottle, which 
will be to a Balloon, what an Air-Bladder, or | 
Swim is to a Fiſh 3 a concomitant AA + is 
derivable. _ 3 

For the common Balloon = Air-Bottle; 
which may be called A DOUBLE BALLOON, will, 
in their preſent, imperfe&? State, be able to remain 


a Day, or perhaps a Couple of Days in the Air: 


there being no Lofs of Gaſs: unleſs by bb 

tion, throu' the Pores of the Silk. 1 
And this Advantage of a double Ballaon may be 
effected with little EXPENCE (except that of a 
complete Net) to the different Fer, who 
1i 2 may 


es. 


© 
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HINTS FOR THE DIRECTION OF BALLOONS, 


may make alternate Voyages, with the Balloons 


thus united: one being inflated with Gaſs; the 
other occaſionally with three or more Atmoſpheres 
of common Air condenſed. | | . 


0 H AP T E R LX. I 


HINTS FOR THE DIRECTION, QF THE .BALLOON, 


from the 20th to the 22d of 
, Auguſt, 1785, is a Letter from Bury, contain- 
ing an Account of Mr. Poole's Balloon, with 
the following Circumſtance, viz. It was found 
neceſſary, before the Balloon was liberated, to cut 
away the Wings, intended to act as Sails, which 
had been conſtructed by an ingenious Piedmon- 
teſe, patronized by LoRD oRFORD, and which it 
was ſuppoſed, woud have contributed 0 facilitate 
the Direction of the Balloon, but were found great- 
ly to retard the Celerity of its Motion.“ 
Now if any Credit can be given to Newſpaper 
Accounts, (that of the Beccles Balloon being an 
entire Fable, ) it is to be lamented that the Wings 
were cut away for the Reaſon affigned : as it 
ſeems the only one that coud {apogee be offered 


Sect. 315. ts the London Chronicle, 


for *PPIYing them. 


315. 2. Balloons already riſe like a Rocket, 
and. — forward almoſt with the Celerity of the 
Wind: it is therefore evident, that theſe Celeri- 
15 10 4 tie 


| 


* 


HINTS FOR THE; DIRECTION or BALLOONS« 


ties muſt be greatly retarded; in * to facilitate 
the Direction: and conſequently that the Wings 
bid fair to have anſwered the Intention df their 


ingenious Projector. And why precipitately cut 


them away, before the Balloon was left to the 
Pleaſure of the Winds ? ſince no regular or ſafe 
Manouvres ought to have ou attempted, till 
that Time. . | 

There appears to have 3 much the ſame 
Reaſon for rejecting the Piedmonteſe Wings, 
that there was for condemning the uſe of a Para- 
ſhute, to which a Dog being appended was killed 
in the Deſcent: becauſe the Paraſhute was not 
let looſe at a ſufficient Height, nor was it pro- 
perly diftended. | 

2315. 3. It ſeems, that as the Wings had greatly 
IMPEDED the Balloon; a certain Addition to them 
might have nearly STOPPED it in the Air. 

For the Balloon having once acquired an uni- 
form Motion, by encreaſing the Surface of the 
reſiſting Body, or Wings, the Balloon may be re- 
tarded to a certain Point. But the Reſiſtence 
encreaſing woud raiſe the reſiſting (a) Body above 
its Power of Action, and therefore, in Fact, 
leſſen, it; by which Means the Balloon woud 
continue to be propelled in the Direction of the 
Wind, with a Force equal to that Diminution. 

Suppoſe, for Inſtance, that, inſtead of the half 
Mile Flag, which evidently checked the pro- 
greflive Motion of the Balloon (Section 70) a 
larger ſquare Surface, of varniſhed Silk, or a trian- 
gular Latteen Sail (like the Alien of Le Roi (5)) 

was 


(a) See Chambers's Dictionary under the Article 1 RES19- 


TENCE, 
(+) See his 6 Navires des Anciens. 1 


HINTS ron THE DIRECTION" OF BALLOONS. | 
was ſubſtituted, and kept ſtretehed, by a en. „ 


Cane, or Yard, (c) 
315. 4. Alſo, that by Means of a F an or dal 


Oar, acting as a Rudder, to be folded and taken 


back into the Car at Pleaſure, the Balloon was 
compelled to move with a given Side foremoſt; 
that the Sail was let. down below the Car, by 
ſtrong ſilken Cords faſtened to each Angle; and 


laſtly, that leaden Weights, (each weighing an 
Ounce Averdupoiſe when widely perforated, and 


put throu' the Ends of each Cord before it is 
faſtened to the Car), be let down to each Angle; 
occaſionally encteaſing the Weights (or Sail) in 
Proportion to the Wind; which relative'Weights 
(or Sail) will beſt be determined by repeated Ex- 


_ periments; will not ſuch an Apparatus or Ane- 


mometer-Sail, acting as a Vis Inertiz nearly at 
right Angles againft the Force of the Wind, 


check the Balloon; till the encreaſing Reſiſtance | 


raifing the Sail upwards towards the Horizon di- 
miniſhes its Power of Action? With this Sait 
there fore, which requires little Attention; and 
with the Aſſiſtance of Wings moved by Levers, 


preſſed alternately downwards as the Bellows of 


an Organ, by the Feet of the Aironaut and mere 
Weight of his Body, ſtanding upright near the 


Center of the Car; the Balloon may probably be, 
in ſome Reſpect, ſubject to Direction, and move 


| obliquely againſt the Wind, or with F. orce in a 

Calm. 
, The Balloon and Anemamieter-Sail, like the 
| Earth 


* See . Gene 8 principles of Naval Architecture.“ 
Alſo the Balzaes and Guaraes, in Ullda's Voyage to ame- 
rica, Book 4, Chapter 9, Vol. x, Page 183. 
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HINTS FOR THE DIRECTION OF BALLOONS. 


Earth and Moon will turn on their common 
Center of Gravity. 

315. 5. It is poſſible to erect a light hollow Maſt 
throw? the Car, and throu' the Balloon, by 
* of a cylindrical Tube of varniſhed 

extending from Top to Bottom, in order 

5 the Balloon in an upright Situation, 
3 make it keep.Pace with the 8 
latter is propelled by the Wings. The Maſt 
ſhoud be covered with ſoft Cotton, to leſſen the 


Roughneſs of the Friction. It may alſo contain 
within it, another flenderer hollow Maſt, after 
the Manner of a Cane Fiſh-Rod; either to be 


lowered out, and placed horizontally acroſs or 
below the Car, to ſerve as a Guard for the Bot- 
tom of the Anemòmeter-Sall; or to be let down 
to any Depth occaſionally : and other Sails con- 
nected, by the uſual wooden Rings, and kept 
tight by Cords running throu' Blocks. faſtened 
to any Part of the equatorial Hoop, as uſed at firſt, 


by che gallant Admiral of the Air BLANCHARD, and 


afterwards too precipitately rejected; ſince, in 
Caſe. of a Rupture of Gaſs throu' the upper 
Hemiſ phere of the Balloon; the equatorial Hoop 


preſeryes the Paraſhute Ae and for Want 


of which Hoop, young Arnold had certainly loſt 


his Life, if the Water of the Thames had not 


broke his Fall. 


During the Deſcent of the N the Sails | 


are to be taken in, and the lower Maſt projected 
into its Socket. 

315. 6. Different Trials may be repeatedly 
made: the Effects of which, whether evidently 
uſeful or apparently atherwiſe, being carefully re- 

corded 


ar, when the 2 
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HINTS FOR THE DIRECTION' OF BALLOONS. | 


was ſubſtituted, and kept Aretched, * a hollow 
Cane, or Yard. (c) 
315. 4. Alſo, that by Means of a Fan or ſmall 
Oar, acting as a Rudder, to be folded and taken 
back into the Car at Pleaſure, the Balloon Was 


compelled to move with a given Side foremoſt; 
that the Sail was let down below the Car, by 


ſtrong ſilken Cords faſtened to each Angle; and 
laſtly, that leaden Weights, (each weighing an 


Ounce Averdupoiſe when widely perforated, and 
put throu' the Ends of each Cord before it is 
faſtened to the Car), be let down to each Angle; 
occaſionally encreaſing the Weights (or Sail) in 
Proportion to the Wind; which relative Weights 
(or Sail) will beſt be determined by repeated Ex- 


periments; will not ſuch an Apparatus or Ane- 


mometer-Sail, acting as a Vis Inertiz nearly at 
right Angles againft the Force of the Wind, 


check the Balloon; till the encreaſing Reſiſtance | 


raifing the Sail upwards towards the Horizon di- 
miniſhes its Power of Action? With this Salt 
there fore, which requires little Attention; and 
with the Aſſiſtance of Wings moved by Levers, 
preſſed alternately downwards as the Bellows of 
an Organ, by the Feet of the Aironaut and mere 
Weight of his Body, ſtanding upright near the 


Center of the Car; the Balloon may probably be, 


in ſome Reſpect, ſubject to Direction, and move 
obliquely againſt the Wind, or with Force in a 


e 


The Bajjoon and Ancindmeter-Sail, like the 
| Earth 


(c) See © Godin) s Principles of Naval 3 70 
Alſo the Balzaes and Guaraes, in Ullda's Voyage to ame- 


rica, Book 4, Chapter 9, Vol. 1, Page 183. 


' HINTS FOR THE DIRECTION or BALLOONS: 


Earth and Moon will turn on their common 
Center of Gravity. . 

3158. It is poſſible to erect a light hollow Maſt 

throw the Car, and throu* the Balloon, by 
1 * of a cylindrical Tube of varniſhed 
extending from Top to Bottom, in order 

15 the. Balloon in an upright Situation, 
— make it keep Pace with the _ when the 
latter is , propelled by the Wings. The Maſt 
ſhoud be covered with ſoft Cotton, to leſſen the 
Roughneſs of the Friction. It may alſo contain 
within it, another ſienderer hollow Maſt, after 
the Manner of a Cane Fiſh-Rod; either to be 
lowered out, and placed horizontally acroſs or 
below the Car, to ſerve as a Guard for the Bot- 
tom of the Anemdmeter-Sail; or to be let down 
to any Depth occaſionally : and other Sails con- 
neted, by the uſual wooden Rings, and kept 
tight by Cords running throu Blocks faſtened 
to any Part of the equatorial Hoop, as uſed at firſt, 
by the gallant Admiral of the Air BLANCHARD, and 
afterwards too precipitately rejected; ſince, in 
Caſe. of a Rupture of Gaſs throu' the upper 
Hemi; phere of the Balloon; the equatorial Hoop 
preſerves the Paraſhute complete: and for Want 
of which Hoop, young Arnold had certainly loſt 
his Life, if the Water of the Thames had not 
broke his Fall. 

During the Deſcent of the Balloon, the Sails | 
are to be taken in, and the lower Maſt projected 
into its Socket. 

315. 6. Different Trials may be repeatedly 
made: the Effects of which, whether evidently 
uſeful or apparently atherwiſe, being carefully re- 

corded 


- 


246% or Ti rr ubs. 


corded? and ireg1a31þopubliſhed! in Hera May 
affend Data forthe HRumſaclitioꝶ of further Diο 
_ verfes|ard o tthebBoundatiowoforfla>dational 
I Superttgatire of: 254 alraNbargutitrens νσ,Ʒ⅛m⁰ u 
Von the Man. Sec. 9 ens 362 Thad Nbighs gl 
ner in which enotraſtngient Surfdce of Antmometer-Sailep the 
3 Vis Inertiz will become ſo powerful ihsthel Di- | 
and propul- rection of the reſiſting Medium of the Air; that 
probe: the Wind in: the gppoſite. DireQion will force 
bly „ perate the Balloon out of its Vertical, and incline it to 
— 1 Horizon. The Car will be a Fulcrum Axis 
or Centet of Motivn HonTan*maginky Point 
of which, as on a Pivot, the Balloon and Sails 
will turn oppoſite. Ways, belanging each pthet « 
in every Situations ,41504 outer r Moss u 
316. 2. The Balloon muſt therefore. be brought 
| back into the Vertical by a counter Exertion of 
p 8 the Wings: to w bichthe. V is. Inertiaꝶ muſe, 80 
N ws be, made to bear a juſt, Exoportion, 

The Declination of the, Balloon eis, the anly. 
Inconyenience foreſeen ti reſult. from an 8 
mometer. too large, or tap theavilyJaden;: and it 
is inſtantly remedied bytſlacking the Sail -- 

One Thing ſtill remains to be mentiened, 
317+ Balloons durabhy! Rir- tight, and termi- 
nating in a Hemiſpbere above, (Section 307); 
N ought to have their Dimenſions ſuch, that 
there ſhoud be no Occaſion for more than 
their upper Hemiſphere to be inflated. Under 
| which Form, they may with Eaſe and Safety 
- be pitched as Tents on the Ground; by Cords 
faſtened.” at equal Diſtances to the equatorial | 
Hoop; and on Occaſion by the Aironaut himſelf, 
hea in the Car: : who may be provided with 
Iron 


— SUCGESTED. 


10n Ring Stakes barbed, and faſtened or ready” 
to be faſtened: to each Balloon-Cord : and, as 


ſoon as the Balloon is moored by the Anchor, 1 


Grapple, and ſnatch Block, (Section 298, 3) with 


ber ee drive down ths eee ae 


il regulate them when he WOT) 
W 


.c H AP TER 1 0 


INT FOR A „Ant Gait To PREVENT THE 1417 
Loon FROM TURNING ROUND, Wall run WIND 
CONFINGES rand 17 


$eftion 378.7 O che Block- Pulley in the Hint for « 
Vane-Sail, 


© equatorial Hoop, boi a Sail, * 
whoſe Shape is as follows. | 

From the equatorial Hoop, let fall 4 Perpen- 
dicular : and from the loweſt circular Point in 
the Circumference of the Balloon, draw a Tan- 
gent, or horizontal Line, till it meet the former: 
theſe Lines, together with that Part of the Cir- 
cumference intercepted between them, in the 
Points where they touch the” Circles forms 2 
Space, which is the Shape ſought. _ 

The Sail may be kept ſteady by a hollow Cane 
or Bowſprit thruſt out from the Car, and made 
faſt with the uſual Tackling. 

2319. Hint for an Umbrella Pendulum or Valve- 
Swing, to project the Balloon in a Calm in the 
ethereal Regions, above the Station of Clouds; 

K K where - 


Ml 


Hint for a 
Palve Swing 


1pn0y3Mpe —— 


where fr 1 
** 92 55 7 5 of oe . 6 
t.the Car of the Balloon 15 - perforated st 


n 
VE 


TX 
L4 


to project the te admit 2 lig by hae, Matt, or Pale 18 or 29 


Balloon in a F 
calm and ele- 
vated Atmoſ- 
phere. 


Srammic Form, each twelve Feet-by, ſix, and, 
.. covered with varniſhed Silk, are to be hooked, 
ohe on each of the oppoſite Sides of the Pole, 


Fert tak, perpendicu 800 ay it. (318, 3.) 

At the, Diſtance : of five. Feet from the upper 
End of the Pole, a light hollow cylindric Tube 
of Iron, one Foot long, as a Bolt, ſhoud be put 


throu' it, at right Angles : ſo as to play 1 ſmoothly 
in two Iron Bends, fix 


Xe e Car; one Bend 
ſo far moveable, as to riſe with a Hin Fin to admit 


the End of the Bolt; the other, of, the 
Bend to be i throu? ic a hollow 


Staple is to be faſtened, with 2 ſpring Cotterel 
chained_; this Apparatus will. prevent the, Pole 


from turning round. 


Two light Frames of Wood, of 2 parallelo- 


from its, lower End upwards ; 3..the F. rames to, be 


moveable. j in ſuch a 5 AS: on enge he 


Pole one Way on the Axis olt,. the F rames 
ſhall lie cloſe ;. but on recovering the Preflure, 


the Frames ſhall expand' and open, ſo as to form 
| 2 opts Angle with each other, or. to lie almoſt | 
in the ſams Plane, when, the, ene, mp 
riſkly, = 


and with a of 8 gth. 
A Handle of N erg” with the 


Belt, may be faſtened. throu' the Subſtance of 
the Pole near its upper End. Fri 
The Operator is to ſtand in the ae york | 


the Pole. e and ho yards, 


os 


=> 2 5%NwO 


: ve" Motion "to the Bille 3 in a 
Cali 


This Meise wy dy pi rove mord effect 
than the e f on An horiz Zb 


Pendulum is | eafily un ed, \ rembyed, . 
brought into the 2 5 in Caſe of a Wers, 
by Means of a circular Rope faſtened to tlie Axis 
or Bolt, one End Being i in the Car, and the other 


put throu' the Apertüre at the Bottom, and 


brought up from the Outſide again into the Car. 

he Umbrella. Pendulum may be made to turn 
gouf bärzödlfy on the Bolt; the Ends of the 
Bolt being faſtened under a circular 15 


Socket, er Gros ve," of Tron. D OS 


+ "a ** By 
„ x . N , 
g 0 ? 


IETF 7 


ene Li. 


oxrxers, IN Tis colvosriion von teens, 
, eee eee 5 
ALSO ON. THE bay emanate. e : 


16 


Seton 3 320. ALLOONS are defeQiye i in the 


Compoſition for the Varniſh; 
which till. lately, was incapable of rendering 
the r e and. durabiy Air- tight. 

2 Mere ih eas Kk 25; n: : ini It 


(a) Aout. Goon prophſed. to aſcend with two. Balloons, 
One, a ſeventh Part leſs than the other, is to be connected by 


2 Rope, throu' a Pulle ' fixed in the equatorial Hoop of the | 


meas Balloon, 20 a Reel in the Center of the Car.:\in.deſgend- 
ng, the Reel is to be unwound :- the great Balloon and Car 
will therefore deſcend, - -while the ſmall Balloon remains in 
the Air, The Scheme is certainly practicable. See the Cut 


in the London Magazine for June, 1734. f 


9 5 
Axis, of Mont. Carra (4 9p as tlie 135 2 


inged 


9: 


OE pans +: 


| It was ſometime ago reported) at;Paris, 
| 3 ee utourny = Villiere W underm ken 

ha conſtruct a Balloon fo truly: imparmeahle, that 
0 Fe Warrant the Darss as of. it «for rueral. 

ou in the Air. Ry. om“ 
it is Hues known, that; this Poſitron 
ITT has been effected in the Compoſition 


.the celebrated Balloon. of Meſſrs; Auban knd 
Vallet,, 1 5 made ſubject to Direction. 
322. Mr ard, 4 French Chymiſt, h hat 


made.curiqus, fo unſucceſsful, Experiments;/ in 
order to melt the cochus., or glaſtie Bottle 3 as 
may. hn eenJn the 17th:Volyme of the 55 Joiithal 
: de Fhyf ue. _ > v3 32510q8v9. bus Oi. 
Mr. Faujas and others made fumilar Trials. © 
323. The . unacquainted with what 
had then been done in this Matter, ud not help 
remarking the ſtriking Properties of the:Cathuc 
in its preſent Form, to anſcrer every Intention 
of the beſt Varniſh, if its Price vag lower 3 
viz. compact, pliant, unadbeſrue, and wnatterable by 
Weather ; if it coud be diſſol ved, and afterwards 
made to recover its preſent. UNADBEE81ve-Form : 
an Art in which the Eaſt wann are 
{till aur Maſters. _ 
He has, however, after. 8 Trials had 
: Combinations, been n to reducs it into 4 ow 
As it may prove a uſeful: lagredions for dirs 
tight Vatniſh ; the Secret he now Adder ern 
Wd; and ie is merely this. 
324. Take any Quantity of the end 
28 two Ounces Averdupois : cut it into ſmall 


Bits, with AZar oh Scillars. | | - 
| 9 ut 


P 


a 
9 
il 


it 


— 


out coe Vun. 


Put a e Weges See ch i Plunihets or 
Glaziets melt thai Lal in) over 3'cominon Pit- 


Coal. or other Fire! O aoollsd 8 nid OY 


Phe Fire muſt be gentle, Yowing, + and'wjthig | 


Smoke. IK. 57, 3 48H IA 


+» When: Badleis hot bo ho prog 1 NED 2 
lie T. 4 171 . 20 N 


Hat; qput 4 fingſe Bit 
If Smbole iffues; it i preſently fam 
and diſappeat or it Will evapot erepotate the 
Flamè ertife Ladle is thin to hot. 
When the adle is leſd hots put in 4 __ 
Bit, which wilt produce à WAITE Sb. ble 
Thi wWNHTE Ste will conte during the 
Operation, and evaporate the Cochuc: 
no Dime is 4646 let: bat Httie Bits ay 
put ing u few ut 1 Tithe; till“ the whole are 


* '% 


melted. It ſheud be continually J and geritlyflcred 


with an Iron or Braſs Spoon. 


The Iaſtant che Smoke changes from white to 


BLACK take off the Ladle; er the whole will 


break out into a violent Tons, and de Tpoiled 
or lose bas ,toviots 20 ue 


(Cate muſt be taken War as Su added: 


few Drops only of which, woud. on Account 


of its ſuperior ſpecific Gravity, for the -Cochuc 
ke” it man one ir furiouſly, 2 


ſwims in Water 
with great Noĩſe )))) 


At this Period of 8 Sawada two Pounds, | 


or one Quart of the B&sT DRVING-01L, (or even 

of raw Linſeed-Oil; which, together with a few 

Drops of Neat's-F ot On, muſt have ſtood a 

Month, or not fo long, on a Lump of Quick- 

Lime, to make it more or leſs D&YING)—being 

poured off the Lime-Lees 3 — 
me 


2 * 
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ON LAYING ON THE 'VARNISH. 


melted. Cache; and ſlirred till hot: and the 
ole poured into a glazed Veſſel, l a a Coarſe 


1 or fine Sieve. 
When ſettled and clear, which witl de in 4 


few Minutes; it is fit for Uſe, either hot or eld. 


The Silk ſhoud- be ſtretched all Ways hori- 
Sohatly. by Pins or Tenter-Hooks, on Frames; 
'which Frames, the greater they are in Length, 
the better: and the Varniſh poured on col n, in 
bot Weather; and Hor, in cad Weather. 
{Axis perhaps beſt, 8 to wx T . when 
. 

FThe Art of laying: it on Spar; eonfilt 
making'no-1NTESTINE Motion in the Fd, 


which woud create minute Bubbles. Therefore 


Bruſhes of every Kind are improper. 
Each Bubble breaks in drying, and forms a 
ſmall Hole, throw” -which the Air n 1 rn 


— 


— * 
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CHAPTER LXIII. 


oN varmIonns, conTunURD. | 


4 


Section 325. thoſe, who are Spas att 

with the Principles of Che- 
miſtry, or the Books which teach it; and yet are 
deſirous to make Experiments, which may throw 
freſh Light on this curious and uſeful Art, when 


applied to Varniſhes-for Umbrellas 6r Balloons 3 


the following detached Notes are recommended: 
which were communicated to the Author by 


by er Artiſts ; each 2 in his Proſeffion. 
326. To 


THE: SUBJECT or VARNISHES CONTINUED: &—256 


326. To make copal Varniſhs ;. _ 
Procure ſome bluiſh Flemiſh Roe . aue I 


(an Ounce. ſuppoſe) : pound them very fine, and 


* them before Nr E till they become hot , 


and rr | / 
Put them, while hot: and; * into Oil of Tur- | 
pentine, (a Pint or Pound for.Inſtance) : wah 150 | f 


the ſame Quantity of Spirits of Wine. 4 ET 
For by Means of the Alcaly, (a) all the Was: { 
ter inviſibly contained in the Oil or Spirits will  * 
be abſorbed, and leave the Oil or Spirits, Al co- 
Hol, that is, quite pure, and highly rectified 
which Proceſs, is called. Ry the TOI: 
or Spirits... ; 
Put. the 8 or pics 1 W 
into a Copper Veſſel, with balf an Ounce off 
YELLOW, cor Al fingly pounded;:and-fifted. . 
Stir it, and the Copal will ſoon melt. 
N. B. If you alcalize the Spirit of Turpen- 
tine, when the Copal is diſſolving, add a little 
Spirit of Wine: and if you alcalize the Spirit 
of Wine, when the Copal: is diſſolving, n 
little Spirit of Turpentine, .  - 
' The $8DIMENT, of the Varniſh will dax on 
the Silk, i in a few Hours. 
he thicker the 3 the med it defence 
327. Abele 1. To male menoellent. THIN To make thin 
Varniſh,; .: | £17 Varnith, 


* 


To one Quart of cold naw » Linſeed-Oil Wale 
off from the Lees made by a Lump of unflacked ' 
Lime on which the Oil has ſtood, ten or eight , 
Days, at the leaſt, in order to communicate a 
drying Oy (or on 5 Unzer burnt and 


* 


600 see « Lewis's Commerce of the Arts,” | . 


* r n 
Ne —— — — — 
. ˙ ü — — — — — * 5 
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256 TA sunfrer E nns conTinuey;” 


f 


pounded, which will have the like Effect: — 
half an Ounce of Litharge. 8 W 


Boil them for half an Hour. 
F | Then add half an Ounce of the Copal Vari, A 
—_ \ 327. 2. While the Ingredients are on the Fire, 
iii a Copper Veſſel; put in one Ounce of Chio 


8. Turpentine, or common Rezin: and a few Drops 
| of NEAT'S-FOOT-0IL : and ſtir the whole with a 
5 Knife, or any clean Thing. 
7M When cold, it is ready for Uſe. | 
; 327. 3. The Neat's-Foot-Oil prevents the | 

Varniſh from being ſticky, or adheſive: and 

may be put into the Linſeed-Oil, at the ſame 
Time with the Lime, or burnt Taker, 3 8 

327. 4. To make the above Varniſh tranſþa- 
rent, or white; uſe Maſtic and Copal : to make 
it brown, uſe Seed or Shell-Lac, and mur ill 
uſe pounded burnt Umber. 

327. 5. Rexin, or Chis Turpentine wide added, 
till the Varniſh has obtained the deſired Thichneſs, 

— x 327. 6. It muſt likewiſe- be obſerved, that 
Litharge rots the Silk: therefore Trials muſt be 
made without the Uſe of Litharge, 

327. 7- The longer the raw Linſeed-Oil re- 
mains on the unſlacked Lime, or Umber, the 
ſooner will the Oil dry, after it is uſed. | 

If ſome Months; ſo much the better. Such 
Varniſh will ſet, i. e. will not run, but keep its 
Place on the Silk, in four Hours. 

The Silk may then be turned, 0” U N 
on the other Side, | 

328. ON GUM MASTIC, SANDARAC, SBEED- | 
Lac, SHELL-LAC, AND cor Al. | 

328. 1. Gum Maſtic ves, without pound- 


ings 


. 
- * * 


” , 
1 
* 


| TAE BUBJEOT 26F eVARNISHPS CONELVDEDT | 
7 afbunl Deeps Olf Vitals 


? fo do Gum SandaracyzandiiGum 5Gopdl, nuticnc 


\ ” finely pounded and fiſtenl = 1159 10] mods liod 
(328 Gum Sandruc; ( and GambAMdagir fre 


tuted fdr 0:0; zug ; ne gde = ni 
22 } ThexMaſtiz/ldiflblved in che, Oi ö 
willen Ae act Smell coche Warniſta : 


328. 4. Sandarac ili dο] gr. , in the | 


Fire: it melts int6.awanfparent Liquor 

+ 428111975 GaridktatgoSeed: bac, and ShellsLac, 

muſt de fmely ꝓounded and ſifted;! before tliey are 

uh off 18 lh O-baotnid ods oni zug od yam 
329. TheAvthorithaving? examined different 


_ Kindo dfchar wied cus, in different Places, 
does" fm ert Excellence] Socemmendochuſe | 


mate "by" Fhwo#nery*-Uiibrelia-Maker, Alport- 


Street, Mancheſter : a Perfon- wholly unknown 


to him, Bur for the Merit of the Work: which 


cönfffts not vhily in the Varniſh itſelf; but im this . 
peculiar Method of applying it, er the Aude 5 


is not a. Liberty to nue publiſſ. 


 Fawkner can warrant his Silk Air-tight 3 . | 


and 'unadbefroe ; durable, and unalterabl# by that 
Exceſs of Heat and Cold, to which the Balloon 


is, at the fame Time, ſubject; viz. internally to 


the hot depredating and cauſtic Fumes; riſing 
with the Gaſs: and „ to the e H 
Nl, and Drought. © PE TOs $A} 5 


N — * 


2 
* 3 ; 
„ 4 88 5 
f 4 : 2 
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we * - 
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greatiBjers of themfelyss/:>and'itady be ſubſti- 
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| Es ON IMPROVEMENT or THE MACHINERY, 


* = 
U 
* 


Section 330. 1. order to make Improve- 


ments of the Balloon ſtill 


more rapid and general; the Society for the 


Encouragement of Arts, who have given no 
particular Encouragement, in Imitation of that 
at Lyons, to the much wiſhed- for Art of direct - 
ing the Balloon ;—might offer a Premium for 
different Inventions of a propulſkue Machinery, the 


Models of which are to be made at the Expence 


= of the Society, within a certain limited Sum: 
and, without condemning what cannot be known 


unleſs by repeated Trials, —give Encouragement 


for ſuch Trials: the Models to remain wah the 
Society for public. Exhibition. 
331. Alſo, Figures and Explanations of ſuch 


Machinery as have been tried, viz. the Fly of 


Moulinet of Blanchard; and of thoſe which have 
not ſucceeded for Want of Trial; might be ſent 
by the Inventors, in order to perpetuate the In- 
vention, either to the Society of Arts; or to the 
Editors of creditable Magazines, who woud be 
glad of ſuch i ingenious Acquiſitions, as it woud be 


a Means of procuring Purchaſers, and circulate | 


the Knowledge of this gigantic Infant Science. 

Improvement woud then go on apace, and in 
a Chain : each Labourer forging and finiſhing 
his reſpective Link. 


Whereas at preſent every one is obliged to find 


his own Materials, ſink the Foundation, raiſe 
and finiſh the Building. And hence ſo little 
Work is done, 3 the Inſpection of a ſkilful 


| Architect, 
CHAPTER 


wand TP %# 3 
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CHAPTER . 


on THE UTILITY OP BALLOONS 3 n t. 
: "AN INTRODUCTORY- CHAPTER, 


Sect. * Art. 1. I T ſeems a fayourite Queſtion, 
among thoſe who take a Plea- 


ſure in objecking to every Thing they neither 


do nor will underſtand, to aſæ, Of what Uſe 


can theſe Balloons be made ? and without wait- 


ing for an Anſwer, to ſay—** they pick the Pock- 
ets of the Public, riſque the Lives of the Incau- 


tious, encourage Mobbing and Sharpers, and 
terrify all the World.“ Theſe trite Reaſonings ' 


are all yery true, but little to the Purpoſe : the 
Effects above deſcribed being merely thoſe ariſing 
from Novelty. If, ſays one in an inferior Sta- 
tion zl they coud convert Balloons into common 


Stage Waggons; Goods might be carried with the 


greater Expedition: or, © into-Stage Coaches, 


ſays another: or, into Mail Coaches” ſays Pal- 
mer; & it woud be certainly very clever, as Thave 
the Patent:?“ or into comfortable Carriages ta 
ſtep in out of THE wow, ata Moment Notice; 


that woud be ſomething,” cries a Nobleman: * it 
woud ſave one a Couple of Sets of Horſes, and 


woud eat Nothing : one might ride one's own. 


Balloon Matches, from one's Window to New- 


market, and Gn ee to TOWN ; dreſs 
for Court as we do, and make Nothing of it. 


Such are the different Ideas annexed by dif- 


ſerent Ranks of Men, to the Word UTILITY | 


when applied to Balloons. 
| L1 2 


332. 2. "For | 


2 : F 
Or: 


266 


ON THE UTILITY OF BALLOONS : 
332. 2. For once let the feeble Voice of a 


French Philoſopher be heard, the Abbe Bertho- 
lon: who may pegs aſſert that alt: this is 


not impoſſible. « 15 
A Series of Fed Sa can Jets! 
and let the following Remarks ſerve as an In- 


troduction to his Opinions. 


332. 3. It is certain that the Progreſs 0 


| made in the Improvement of Balloons, fince their 


Invention only three Years ago, is far ſoperior to 


the Acquirements in every other Art. 


The Antients knew, that excited Amber at- 
trated Straws, and certain other light Subſtances: | 


but medical Electricity, and a Preſervative from 


Lightening, were W ing reſerved 105 the 


| Moderns. 


They likewiſe attended to ſwing ſtriking Effedts 


of the natural Loadſtone: but were totally un- 


acquainted with the artificial Magnet, and the 


amazing Powers conferrable by it in the Diſ- 
orders of the Imagination : : nor did they know 
the Polarity of its Needle, or 2 8 of it 
in the Compaſs. 


They had not bine Nitre and: Sulphur 


with Charcoal: much leſs had they changed the 
Mode of War into Science, by eſtabliſhing 
Founderies for Cannon, and the Study of Tactics. 
Vet ſome Nations with a Knowledge of the Mo- 
derns, as the Chineſe, have not improved, even 
in the Conſtruction of their Veſſels, according 
to the European Manner; en ſtill in 


. Ignorance. | 
Nor have other Indians improved ; in Proper 
| tion 


— 


A 


An INTRODUCTORY CHAPTER; 


tion to the Opportunities of Inftrudtion in ſe- 
veral Arts. . GY i; 
. Thoſe of America, for 8 wie — 
' tinue to hunt; fiſh, and ſcalp: neglecting the 
plough, and other Arts of Property and Peace. 


332. 4+ And thus it has beef with the en 
Nation on the Subject of Airoſtation. 


Cavendiſh, Prieſtley, and others, had od 4 
inflammable Air, weighed, and found it lighter x 


than common Air: and all that had ſeen a bright 
Fire might conclude, if they reaſoned at all, * 
hot Air was lighter than cold. 


Yet if Montgolfier had not made, o A LARGE | 85 


SCALE the Application of hot Air, in a Bag open 
at the Bottom, and properly poiſed ; Charles 
and Roberts woud probably not have thought of 
applying the Gaſs of Cavendiſh : and Mankind 


woud not yet have ward into the etherial Re- 


gions. 


laudable and unlooked- for Emulation in the lat- 
ter. That the former admire Liberty, Monteſ- 
quieu's “ Spirit of Laws” may determine; but they 


are not addicted to Politics. Their Nobility are en- 
dowed with a liberal and enterprizing Spirit. 


They join and patronize Men of Genius and 
Talents in the Cultivation of the Arts, and 


Improvement of every Kind of experimental 


Knowledge. Their Pleaſure conſiſts in a na- 
tional Ambition to excel. 


They have Leiſure, and are ſober. 
Half that Time which Men of F ortune i in 
F rance dedicate to Tafte, Invention, and Refine- 
ment; 


332. 5. In this the French are gil before the 
Engliſh, and will continue ſo to be, without a 


2 

* * 
: _- 
- = * 


%. 


ON THE vrirrr or BALLOONS: 


ment; Britons ſpend: among the Beaſis ad 
Birds: the other half, at the Bottle, and in politi- 
cal Cabals. | } 
Preſent Profit i is alot the ſole Motive for Ex. 
cellence in Great- Britain: and Experiments (a 
not made with that View, are ſeldom e! 
are overlooked 05 en „„ 


cen A P T E R Lvl. 
on TE YTILITY or BALLOONS, 


Section 333 T4 4. 4 opens a new and 
| unlimited Field for Philoſo- 

phical Diſcoveries, 3 

334. The many curious * deli Con- 
jectures which Monſ. de Luc (before the Inven- 
tion of Balloons) throws out, in the Courſe of 4 
large Volumes, on the Subject and Qualities of 
the Atmoſphere; may now be determined by AG 
tual Trial. 

335. The Abbee Bertholon wrote in 2 1784 


and has particularly mentioned the following 


Points, as capable oh ample. Inveſtigations. and 
Diſcuſſion. 
Sect. 336. Art. 1. ee of the Hir at dif- 
' ferent Heights. © 

Which will determine whether the Atmod- 
phere be pracricalh Navigable, at * Tau and 
Places. ; 
| 306. 2. The 


() See Prieftley s numerous Expiriments: and that Li- 
Pk of curious Inveſtigation, the Philoſophical TranſaQions, 


as MY 2 


on THE UTILITY or BALLOONS, 


336 2. The diſſolvent Power of the Air by Means 
© of an Atmometer for Evaporation. * 
Probably the Height may be determined; to 
hich Clouds commonly: aſcend in order to-find 
the proper horizontal Level, in which Balloons 
can move with the 8 . — and "us 

in 


3. — of the Barometer... 
This will osten the __ Height, without. 
Menſuration. 


336. 4. The DENSITIES af different Be. | 
A principal Object in de Luc's abſtruſe and 
ſcientific Reſearches: not only uſeful but ne- 
ceſſaty to determine the Laws of Refraction; 
without which, Aſtronomy, and ee | 

NAVIGATION, mn remain defective. 
336. 5. The different Efabi. of Taftes, and Ou, 
at different Heights: Experiments on Plants and 


| Animals : alſo of $0UND.(a) 
Theſe may produce new and Guede Ef. 


fects on the human Body: and determine how 
far a Change from hot, putrid, and impure, 
to cool pure Air, impregnated with the invigor- 
ating aerial Acid, may contribute, without the 
Aid of Drugs, to the Recovery of the Sick, and 
Invalid : or promote Longevity. | 


336. 6. The Direction and Velocity of the Wi nd, 
The different Currents and their different 
Heights, the Limitation of each Stratum of 
IOW together” with their different Tempera- 
g tures 


( 4) And Magnitude of diſtant Objects. 7 

Bacon ſays that Objects are more wi/ible in an Eaſt Wind, 
and Sounds more audible in a Weſt Wind; being heard at a 
greater Diſtance. Hiſtoria Ventorum, P. 37, Art, 31.“ 


cCrurate Direction: the Mode of Aſcent and Deſ- 


| ing, and Methods how to avoid its Effects in the 
Air. Tho it be already known, that little Dan» 


_ below: to diſcover the Poſitions of an Army, or Navy.(a) 


and convey others out of it. 


: 


ON THE UTILITY-OF /BALLOONS, © 


tures at the ſame Time, will point out the pro- 
per Paths for the Balloon te move in, at all 
Times, and poſſibly without the Neceſſity of 40 ; 


cent being already known, and proper — 
tions given for a ſecure Landing. | 


336. 7. Elettricity of the Air, METERS, 
This may lead to the Birth Place of Lighten- 


ger is to be apprehended, on Account of the 


mutual Repellency between the electric Fluid, 


inflammable Gaſs, and oiled Silk. \. 
The Irides, the Coronaes, Haloes, and other 
Ph of Colours: the Generation and So- 
lution of which may be inveſtigated on the Spot. 
336. 8. Geography may become a new Science. 
336. 9. Uſe.of the Balloon for Signals in the calm 
Air, above Moleflation ; above Winds flill blowing 


336+ 10. To throw principal Men into a FO : 


336. 11. With the Montgolfier nll to 
try Experiments on Light, and Fire: to tranſ- pa 
port great Weights : raiſe them out of the Was I} to. 


ter: draw up Piles, raiſe Trees, Veſſels, &c. =, 
336. 12. The Paraſhute to ſecure a Man from * 


too precipitate a Fall, is to be 5 Yards in Dia- mo 
meter, when extended: the Man, —weighing 140 _ 7 
Pounds, and the Paraſhute weighing 10 Pounds, I >, 
with a Surface of 150 ſquare F cet. —Moud, in that den 
low 

Caſe, and 


(a) See Le Roi's Uſes of the airoſtatic Globe, at Sea, i in his the 
« Navires des Anciens, Page 22 5.0 e 


o THE FORM. AND DIRECTION. or BALLOONS, 


Caſe, feel no greater Shock than if he had fallen 


from che Height of ſix Feet. wo... 


0. 1 * De Compaſs. and its e aſp the 


arfferent Branches in Aſtronomy. 


His Hints on the Direction oy the Machine ae 


ingenious, 0 
337. 1. Wheels furniſhed — Wings. 


337. 2. Imitations of 1285 Form and Motions 


of Fiſh. (a) | 


337.3. Veſſels to 9 Air, as the Bladders | 
of Fiſh,. . 


337+ 4. Wind-Guns, Wied-Fourtains::. 5 
337.5. Eloplile and Vapour Stem. 


337. b. 8 Currents at different Heights: 2s 


Proof of. 


337. 7. New Hints for Balloons bs be niſed # 


by Steam. 


337. 8. Monſ. Govan's e to go! vRRES 
HUNDRED MILES A DAY IN A CALM | 


338. The general Uſe to which Balloons ſeem | 


capable of being applied, with the Afliſtance of 


nn nn in the Calm which exiſts 


Mm above 


( by The 3 Figure of the Diedon-Glebe-Fifh, A coloured 4 


Print of which is given in © Martyn's new and elegant Die- 
tlonary of natural Hiſtory » where it is deſcribed as follows: 
** The Form of the Body is vfually oblong : but when the 
Creature is alarmed, it poſſeſſes. the Power of inflating its 
Belly to a globulat Shape of great Size ;"—feems ro furniſt: 


a Hint for the proper Figure of a Balloon, when the Artis 


more improved, 


The Balloon, as far as it is meant to reſemble the upper 


Part of the Fiſh, is to be made Riff, with Paſteboard or 
Papier- maͤcbs varniſhed ; for, being ſtrong, and in à perma- 
nent Form, it is more capable of continuing Air- tight: the 
lower Parts being flaccid, will be inflated, as the Balloon riſes, 
and deflated during the Deſcent. 

Rowers, and propulſive Machinery, are to be fixed with 
the Fiſh, in Place of the Fins : and Goods of GAT 
Weight placed in a covered Car below : the I 
— IE aved detween both, 


3 


venience of Roads and Inns, between di 
Places and Countries, for Paſſengers, properly. 


Y with, and reſting on Bladders, one fourth blown, 


_ - © "GENERAL UTILITY OF BALLOONS,” | 


above the Level of A conTrRany Wind; is that | 


of a common Vehicle, not ſubje& to the Incon. 


' accommodated in a Boat-ſhaped covered Car, 
furniſhed with Proviſions, and occaſional” Si- 
berian Cloathing : the Car to be ſurrounded 


and having each a few Drops of Water within, 

to keep them moiſt and elaſtic to prevent an 

accidental Shock in alighting on Land; and from 
' ſinking, if on Water. 

Such a Conveyance (the Balloon beings once 
made Air- tight, and furniſhed with an Air-Bottle 
to aſcend and deſcend without Loſs of Gaſs) is 
ready at all Seaſons and Times: both Night and 
Day: for, as the Aironauts will enjoy continual 
Sunſhine without a Cloud, from his Riſing to 
his Setting : ſo, during the Night, the Light of 
the'sTARs, always intercepted in their Paſſage 
to the Earth by Clouds or thick Vapours, will 
be greatly augmented, when above both: beſides 
the {probable Increaſe of Light reflecta from the 
upper Fields of white Clouds ſhone on continu- 


ally by the different Planets and Conſtellations: 


all which will afford an Illumination equal, if 


not greater, than that of a cloudleſs froſty Night, 
when the Ground is covered with Snow. 


And ſuch Light will be ſufficient to read or 
vrite by: alſo to examine the Barometer, (a) in order 
to know the Height and Level of the Balloon 
above the Surface of the . and the con- 
PASS for Den. 8 * 


- (a), And by Kunckel's. or Canton s Phoſphores,” fn 10 rn 
Aey 's Hiſtory of LIGHT, Pages 585, S 


* 


P 


— 


1 


| PROCESS OF INFLATION. N 5 


I Aironauts propoſe to aſcend by Night, and 
in the Moon's Quarters ; obſerving likewiſe the 
Precautions already given; it may be proper alſo 
to conſult and take with them the Ephẽmeris, in 
order to know the Time when the Moon riſes, 


and alſo when ſhe is at the higheſt, i. e. in the | 


South, or has en 6H about * her Nan _ 
the Horizon. 2 0 f 
The een Points, on Which not l 


Succeſs - of an Excurſion; but the Lives of 


Aironauts may depend, are too 9 neg⸗ 
. as 9 rs trivial, | 


"THE PROCESS, 0F INFLATION. Ng 


| Sea. 339. Art. I. \HREE geen 
Veſſels were ſunk more 


n half their Dia into the Ground: two of 


Proceſs of 
Inflation on 
the Day of 
Aſcent, viz, 


them, each, 5 Feet Diameter, and 5 Feet high: n Thuriday 


the third, 8 Feet in Diameter, and 8 Feet high. 
An oblong Hole, 4 Inches by 3, was made in 
each Veſſel: and each Hole was furniſhed with 


a ſolid wooden Plug (made tapering) 6 Inches in 


Length: throu' theſe the Vitriol was poured. 


the Sth Sept, 
1783. 7 


Beſides which, there was an oblong Opening 


in each Veſſel, large enough to admit a Work- 
man, to diſttibure the Iron equally over the Bot- 
mY N to pour in Buckets of Witter: which 
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| PROCESS: OF rr rl: 
eee were well Ropped, as ſoon as the „n 


LA 


and Water were poured i %% 106 -ads 


As the vitriolic Acid is corraftue, backing. = 


Skin or Cloaths; the ne muon wee 
taken. a a * 


An occaſional bebte Tub was e eee 


Feet high, and 3 wide: in the Center of whot 
Bottom was an oblong Aperture, equal to that in 
each of the Veſſels: a ; correſpoiiding Tin Tube, 


6 Inches long, and narrowing tothe Bottom, was 


-pailed by its Border on the Inſide of the occa- 
ſional Tub; ſo as to go eaſily into ay, of the 
oblong Holes. . 

A Bottle of Vitriol being brought i in its Baſket 
by two Men, and made to reſt on the Top of one of 
the fermenting Veſſels ; a third Aſſiſtant held the 
occaſional Tub in his Hands, with the Plug-Staff 
faſtened in the Aperture of the Fin Fube; and 


the Inſtant a fourth Perſon opened the Hole in 


the fermenting Veſſel ;. the Aſſiſtant placed the 
Tin Tube in the Hole, keeping the Plug tight, 
to prevent the Eſcape of ;/ Gaſs. org fs 
The Bottle of Vitriol was then 5 
poured into the occaſtonal Tub : and the Bottle 
being removed, the Plug-Staff was taken out, 
and the Vitriol ſuffered to run into the fermenting 
Veſſel: the Aſſiſtant watching for the Inſtant 
when the Vitriol was run out, in order to force 
in the Plug- Staff again, and prevent the Eſcape 
of Gaſs: after which, the Tub was rinced with 
a ſew Quarts of Water, let alſo into the Veil. 
The ſame Tub was then removed; the oblong 


| Hale in the fermenting Veſſel inſtantly covered; 


and, by driving down the ſolid wooden Plug, 
| * 


IMPROVEMENTS SUGGESTED. 


continued 4;r-tight;:by Means of meal Clay, . 
a little Water, kept purpoſely on the Tops of 
ich Veſſel, to An by the men 


Oaſs eſcap e. i Bn. 
In-theſe Velſils, wk on the Nane of. the n 
Inflation, were diſtributed 20 Hundred Weight; iron Tun. 
at 120lb. Averdupoiſe to the Hundred, conſiſting ings. 
of caſt ORE pin Mum of AR „ 
Borings. 601% tis 199 © . nt 
The Borings were deigdt and freſh: 3 wg 
throw into the Water: and ye Wok Wood 
that ſwam, were ſkimmed aff. TIS IV RIG 
Rufly Iron emits ' Gaſs, that is heavier than 
common Air, and therefore is improper.> +>: 5 
At the ſame Time, 16 Bottles of eee 16 Bottles of 
viteiaho Acid, or as it is improperly called Oil N 
of Vitriol, were brought in their Packages near 
the Place, to be ready for Uſe: each Bottle at 
an Average containing 112 Pounds Averdupoiſe, 
of Vitriol: each full Bottle and 8 ee 


weghang from 136 to 148 Pounds. 42 

339. 2. To the Iron in each Veſſel, was then 4 Plato e 
poured'a Quantity of Water, which was mea- ee 2 
ſured in the Proportion of about 4 to 1: i. e. 4 dupoiſe of 
Pints of Water to one TFaund, 9. th e Fn; 
6 e ee i 

The Height 0 Water ow Ban in * Vettel, 5 
being then gaged, was about 14 Inches 

In a Line with the two ſmaller Veſſels, and 
berwben them, was fixed another woouen Vellel 
or Ciſtern, filled with Water. | 

(N. B. Freſh! Water ought to have: ona „ 
continually: into it, and to have run over the Top FO 
of the Apt for the ſame VIP being once 

ſaturated, 


» 


r 


C.iiſtern, ſtood a ſlender Stillage, 3 Feet high 3 on 
which was ſupported a detached Tin- Cylinder or 
-- - - ConneQter, 1 Foot long and Foot Diameter, made 
with a Rim at each End: in the Center of whoſe 


: 1 


PROCESS 20 INFLATION, - 


EY can no longer abſorb the ene 
fixed Air to be ſeparated from the Gaſs eg 1 | 
latter enters the Balloon). 

In the Ciſtern was fixed a Stage, ae 


1 long Feet, (reaching to the Bottom of the 


Ciſtern;) nailed at their upper Ends to the Irifide 


bo, of an inverted Tub or Funnel, ſo placed over 
the Center of the Ciſtern, that 3 Jhohe of the 


lower Part of the Rim of the Funnel were under 
the Surface of the Ciſtern - Water: the Funnel - 
was cylindric, 3 Feet acroſs, and 2 Feet high 
An Open was cut, 1 Foot Diameter, in the 
Bottom of the inverted Funnel: on the Circum- 


ference of which was nailed! a Tin-Cylioder r 
common Conductor, 2 Feet high: and at a cer- 
tain Angle, as moſt: convenient, was ſoldered a 


cylindric- Arm, of equal Diameter; and 1 Foot 

long; having a Lip, en ** n 

ward circular Edge! ©: 54m, 

Round this Rim „„ 15. 

nen Tube, of equal Diameter with the Cylinder. 
At a ſmall Diſtance, about a Yard. from the 


lower Side was ſoldered; at fight Angles, ano- 
ther Tin-Cylinder or Evacuatory, 6 Inches long 


and 6 wide: its Uſe is to let out any Water, that 


the Heat of the Mixture might cauſe to boil and 


riſe up out of the fermenting Veſſels: and thus 
be evacuated, without entering the Balloon: or, 
if condenſed: in the TIRES: rei run out by 


the ſame CO 


240. The 


— 
z 


a 
* 
* 
's 


1MPROVEMENTS avoonereD. / 
The oppoſite End of the varniſhed Linen 


'\ube was faſtened round one End of the de- 


foo Cylinder on the Stillage : and round the 
of 
of the Balloon. 


.* Eack of the 2 ſmaller ima Veſſels was 


furniſhed with a cylindric Tin- Tube; each Tube 
4 Inches and à half Diameter, nailed on the 
Outſide” of a circular Opening in the Top or 
Head 'of each Veſſel; communicating by addi- 
tional re 
Water in the Ciſtern: the great fermenting 


Veſſel had 2 Tubes, each 4 Feet and a half Di- 


ameter ; communicating with the Funnel. 


her, was tyed the Neck or Bottom- Opening = 


lar Bends under the Funnel and 


340. The Proceſs woud have been more 1mprovementy 


complete, if the fermenting Veſſels had been funk ſuggeſted, 


till their Tops were even with the Ground: and 
plaiſtered round their Outſides with ſoft moiſt 


Clay, ſix Inches thick, to keep them Air-tight. - 


Alſo, if the common Conductor had been only 
1 Foot high : its horizontal or rectangular Arm 
only 6 Inches long: the Linen Trunk but 3 
Feet, joining the Connecter on the Stillage 1 


Foot high, to communicate with the Neck of 


the Balloon ; which Neck ſhoud be 3 Yards in 
Length, and its circular Opening TX oot, at 
"Ho in N 
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_ Inflation be- Seftion, 3417 AH E Proceſs of inflating- .the| | 


. bout X. 
be 4 ks _ . Balloon began. about X. in 


be . ae Maine: by pouring 4 Bottles of Vitriol, 


. —_ - immediately one after the other, into the occa- 
| tional Tub, properly placed over one of the 
= 3 ſmaller fermenting Veſſels: the Tub being in- 


ſtantly rinced with a few Quarts of Water, 
which was ſuffered to fall into the ſame Veſſel. 
The oblong Hole was left purpoſely; open for 

A d Minute, till the ſtrong Smell of the Gaſs was 
oY perceived above the Orifice: i. e. till the Gaſs 
had preſſed out all the common Air that remained 
| floating over the Surface of the Mixture in the 
"TH fermenting Veſſel: which Smell being plainh 
bh” vdbeõeͤrceivad, the ſelid Plug was nnn An 
Es down. 9 
And preſently the Gaſs was knows: to ee 
1 with an elaſtic Force throu* the Tin 
Conductor, by the Motion it communicated to 
the Surface of the Water in the Ciſtern: thenee 
N upwards throu' the common Conductor: at its 
Departure from both of which throu' the Linen 
Trunk, and Neck into the Balloon, the Gaſs 
makes a guggling obtuſe Sound by quick Inter- 
vals according to the Quantity of Gaſs protruded. 
And as the [ntervals encreaſed, a Judgment was 
formed, that the Operation began to be leſs vi- 
Fgorous: and conſequently that it became neceſ- 
„ ſary, either to renew it by an Addition of more 
N Vitriol and Water in the fame Veſſel, or to ſet 
the other ſmall Veſſel in Fermentation, the Iat- 

3 : , > F | | ter 


1 = 
— + > 
. . 


25 at SO 9 | _ 8 + » : * 
F 
9 
P * 


_ 


ae og oe ot ii ne et 


PROCESS or INFLATION. /! 


ter of which Mr, Lunardi preferred: dg ite. 
| pened about half an Hour after the Virriol was ES. 
freu; into the firſt Veſſel. Fr 
-. 342. After the ſecond half Hour, cight Bottles 
were ous, oy four at a Gao into rhe _ 
Veſſel. I, 
And at one lock, the Balloon, e any x 
farther Trouble was beautifully inſlated. 
No Iron Rods were uſed to ſtir up the Ning 
or Filings at the Bottom of the Veſſels: the Vi- | 
trio] being found ſo heavy as to penetrate them 
as faſt as the Tron, contiguous to the dN had 
parted with its Gaſs. - * - 3 
At each of the two former e ts a | milar 
Accident happened which wy be gy to the 0 
ame Cauſe. OT 
343 During the firſt Snflacibns the ſolid oblong 
wooden Plug fell into one of © the fermenting 
Veſſels : the hot Vapour, forcibly iſſuing. from 
the Orifice, as condenſed in the Form of a white 
Smoke; which being miſtaken by the Company, 
a Cry was immediately heard of Fire, Fire: on 
which the Workmen retreated. Mr. Lunardi in- 
cautiouſly thruſt his Arm into the Orifice to ex- 
tract the Plug: at the ſame Time being much 
burnt, and failing in the Attempt ; the Gaſs con- 
tinued to eſcape; till a new Plug was prepared. 
344. During-the-ſecond Inflation, one of the 
Plugs being driven too forcibly ; it was with Dif- 
ficulty extricated, by. the Strokes of a Hammer 
againſt the Sides of it, which tended ' at the 
| ſame Time to diſplace the Boards formi ing the 
Top or Head of the Veſſel: and, à little 
afterwards, N it to burſt, unexpect- 
* | _. edly 


| . 


_ 
* 


 £xPANSTIon of t 


| MPROVEMENTS | UGGESTED. 
| edly wanne, (6) a the veſſel uſdles 
for the Purpoſe of Inflation. 


_ Obſervation. Therefore inftead abi the ſolid ob- 
long wooden Plug, a circular Hole, 4 Inches 


Diameter ſhoud be drilled in each Veſſel; and a 
_ correſponding ſolid wooden Plug 8 Inches long, 


S Diameter at the upper Part, and tapering to near 


Zat the Bottom, ſhaud be prepared by the Turner. 


| Ja ths ee Solid hwhd be tured 
an inſide Screw, to which an outſide. Screw of 
the circular Plug-Staff, made af Oak, Aſh, or 


ee ſhoud be adapted: the Worm of the 
Screw. to be 5 Inches long. 

A wooden Peg of Aſh, e eee 
Inch Diameter, may be put.throu* a. Hole near 
the Top of the Staff, as a Handle. | 


A Lever of ſuch a Length and Weight will 

probably anſwer every Intention, as no ſudden 
— Blows will be required to fa/ten or antrat it. 

The occaſional Tub, Tube, Plug, and Staff, | 


ſhoud be faſhioned after this Model. | 

345 The Price of the Iron and Vitriol for Inflation 
2000lb. of Iron Filings or Borings (4) delivered 
on the Spot, at 6s. a Hundred, . 6 © 0 
16 Bottles of Vitriol, at an Average 

392, a Bottle 30 8 © 
Concomitant Expen ces — 3 12 © 


2 This was owing to the cool Air rething in to ſupply 


- the Tendency to a Vacuum by the Expanſion of hot Steam, 


with the extricated Gaſs, 

The Accident | that no Danger is to be dreaded from 
als. 
(5) From Berſham-Forge near Wrexham, where there is 


_ always a ſufficient Quantity, 


other heavy Wood, 4 Feet long, and 4 Inches 


«a  _86"ﬀket «@ "Lo __ —— Poet 


t 


| WMPROFIMETS gvdonetity, - 


V4 jon 1. A great Saving might be made 
7 conducting the Proceſs in a different Manne. 
F The Author making two Journies ts Man- 

Cheſter, purpoſely to obſerve the Proceſs by 
Mr, Sadler ; found that his Balloon was inflated in 
two Hours each Time; by Means only of the 
two ſmaller identical fermenting Veſſels which 
Mr. Lunardi afterwards purchaſed : but the Le- 
vity procured by the former, tho healſo expend- 
ed 16 Bottles, was by no Means fo great as that 
gained with the Afliſtance of the great Veſſel. 

It has likewiſe been remarked by the Author, 
who has made ſeveral Experiments to this End, 
that the Veſſels always continued in Fermen- 
tation and Ebullition, with a guick Pulſation, for 
at leaſt 24, and commonly during 48 Hours, 
after the Inflation was completed. | 
And, that not more than the Depth of 
half an Tech of F ilings had been calcined during 
the Operation : the reſt being perfectly bright, 
and untouched by the Acid. 
 . Obſervation. 2. If therefore one Inch in Depth 

of Filings, be ſpread over the Bottom of each of 
the ſmaller Veſſels only ; the proper Quantity 
of Water poured in; and ne? more than two 


Bottles of Acid uſed at once, in each Veſſel; ; alſo, 225 


as ſoon as the Fermentation begins to decline ; 3 
Scher two Bottles, and a proportionable Supply 
of Water be added; if ſuffered to work double, 
triple, or quadruple the Time; the Inflation 
will be as great, if not greater, for Inſtance, in 
ſix Hours with eight Bottles, and two ſmall 
Tubs, as it woud in three Hours, with 16 Bot- 


Wannen | 
Nn 2 The 


, 
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> 
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| IMPROVEMENTS 8 SUGOFSTED. © | 


The ſmall conducting Tin Tubes ought in- 
Read of. four and a half, to be nine Inches Dia- 
meter: by which Means there will be no violent 
Preſſure of Gaſs to endanger the. Burſting of the 


Veſſels: particularly if the Gaſs is not ſuffered 


to deſcend ; but, on the contrary, according | to 
Indra ions already gisen, either to riſe, or 
move, in an horizontal Wection, palt the Eva- 
cuatory, into the Balloon. 

346. The Workmen may begin the Opera- 


tion at twelve at Night, or at fix in the Morn- 


ing: and the Time previouſly fixed for the Ex- 


-hibition, may be eight or ten Hours after the 


Operation has commenced. 


The Neceſſity of a Current 797 freſh Water, 


throu' a Pipe of at leaſt half Inch Bore, the lar- 
ger the better, to ſupply the overflowing Ciltern, 
cannot be too much 7n/ed on: as the Levity of 
the Gaſs almoſt wholly, depends | upon ſo trivial 
a Circumſtance, as that of having 4 plentiful 


Supply of cold freſb and foft Water. 


347. Ober vation 3. Suppoſing the Balloon AIR- 
TIGHT, near half the Expence is thus faved in 
the Inflation. 3 

Beſides the greater Probability = CALM 


* 


Weather for the Inflation, if. completed before 


X. in the Morning, more Time is given to 


remedy Accidents, and rectify Miſtakes: the | 


Wann of the Air likewiſe encreaſes. $6 

But above all; ; if an upper Current carry the 
Balloon to Sea, the Aironaut may, (as before 
mentioned) drop into the Sea-Breeze, which | 
will waft him ſafe back till IV. in the After 


noon, or even later. 8 
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15 Height of Mountains, when 


pplies to thoſe elevated Stations in the Atmoſ- 
phere attainable only by Means of the Balloon, 
will henceforward become more uſeful, and be 
more frequently pfractiſec: as the Lives of 
Aironauts may depend on a Knowledge of their 
Height above the Earth; which, not being deter- 
minable by Sight, in all I} eathers, or at all Times, 
muſt be referred to the Barometer and N 
meters, they carry up with tbem. 
De Luc, Horſeley, Maſkelyne, S 
nl Roy, have each written ABLY on the Sub- 
ject, in the Tranſactions : tho? few: habe either 
Leiſure or Inclination to follow: them. 
Sir George Shuckburgh has made ſacceſoful 
Attempts to ſmooth the Way, by Examples and 
Tables, yet is ſtill too conciſe for actual Learners, 
and the Generality of thoſe who will have Spirit 
enough to go before the Calculators in exploring 
the Atmoſphere; but cannot dedicate ae 
Leiſure to overtake them in their Studies. 
Each may therefore aſſiſt the other. . 
349. Whoever is at the Trouble of comparing 
the Obſervations made by Shuckburgh, with 
the Directions here given, will find that the lat- 
ter contains the E/ſenttals of the former, with this 
material Difference, that the Inveſtigation: moves 
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Rules for cal. 
culating 

Heights by 
Means of the 
Barometer 

and Thermo- 
meters. 


| MENSURATION or HEIGHTS, 


| here by Steps, which are all pointed out to the , 
_ Learners and not by Strides. © 

Each Step is ſelf evident: and, by carrying 
Comvidion to the Mind, is juſt what the Mind 
. Itſelf woud make uſe of, in the Attainment of 
any diſtant Truth. 

To do every Juſtice to Sir cs, the Merit 
of whoſe Performance wants no Eulogium ; his 
three Precepts are copied; tho” rather as a Me- 
morandum for thoſe who underſtand the Me- 
thods; than as plain Directions for fuck a" 
yet to learn chen. 
It will be found likewiſe, that the firſt, own; 
and third Tables are greatly enlarged : being 
calculated for thoſe extreme Temperatures, and 

Heights, which the Balloon only can attempt to 
reach: and the third Table, for greater Diſpatch 
in computing the Expanſion of the Air. 

The Foundation and Conſtruction of each Tas 
ble, is alſo methodically traced and elueidated. 


CHAPTER . 


| METHODS 10 ASCERTAIN: as TKUE dads 


te 

Sedion 350. TETHODS to be 8 on Nb 

taking and comparing Heights, 0 

in ks to aſcertain the true Height of any Sta- 
tion in the Atmoſphere, addin Barometer and : 

Thermometers. | 


For this Purpoſe it is neceſſary, xt, to pro- z. 
| vide Ce 


r A BAROMBETER AND THERMOMETERS, 


BY vide'a Barometer, (whoſe Bulb or Ciftern is large 
enough to contain all the Quickfilver in the 
Tube;)—into the Frame of which, a Thermo- 


meter, an Farebeit's Scale, is to be fixed or a-. | 


lach, 
The Uſe of the attached Thermanetr i to point | 
out the Temperature of the Barometer. | 
Ad. e eee eee 16 as to 
be provided. (a 
Tnis is to be hung in the Shade at the Dic. 
tance of @ Yard (or two) from the other: to 
ſhew the general Temperature of the Air at the 
fame Time and Place : nn 
Thermometer. 
A proper Perſon, on the Ground, having a 
good Watch, with Pen Ink and Paper at Hand, 
is ta attend the Inſtruments below every ten Mi- 
WH nutes, fran 
Time, ) putting down, 
iſt. The Time of each Obſervation. 
2d. The TREAT WE eee ones | 
in the Barometer. | 
3d, The Degree of Temperature of the attached | 


4th, and laftly, the Degree of 'T emperature of 
the detached or Air Thermometer. 
This Employment is to be carefully attended | 
to; during the Time, that fonilar Obſervations, 
by preconcerted Agreement, are making, with three 
other ſimilar Inſtruments, on the Top of the 
* or any elevated Station in the Atmo- 
15 ſphere, 
(a) The detached Thinner might be protected from 
the Sun, by being ſwung a few Inches below the Car of the 


Balloon by means of an Opening made purpoſely throu' the 
Center of the Car, 


2 | P | | Tr. for 1777, 2d Part, Page 577.) viz. | 
. 1 | 185 Let the Point at which the Quickſilyer ſtands 


Rules for FEY 


- >  _ MENSURATION or HEIGHTS, | 


ſphere, by Means of the Ballon; and whe, written | 
with'a red Lead ne in a. Fauent Als Skin” 

7 85 Pocket Book, © 
The Inſtru- Each ſingle Oblervation,” . one Set 


t 
ee ag gu of Inſtruments below, is to be compared with 


Return from each ſingle correſponding. e made With 


ns 4 the other Set above. 

tion, And two Obſervations are ſ aid to red 

| when bath are made nearly at the ſame OY the 
one below, and the other above. 

351. Take Shuckburgh's firſt Example, (Ph, 


| in the Barometer, on the Ground, be 29 Inches 
Is 4 tenths : the attached Thermometer 50 Degrees 
| of Temperature, and the Air Thermometer, ot 
general Temperature of the Air 459 : at the ſame 
"= Time, that at the Top of the Mountain, or 
+, other elevated Station in the Atmoſphere, the 
Barometer ſtands at 25 Inches 19 Tenths, the 
attached Thermometer at 469, arid the Air Ther- 
mometer at 399 and 4 e the ws * 
in Engliſh Feet.“ : To 
35 2. The Work is divided into ohms Stages, Ta 
Work : and The End propoſed in this . firſt Stage is to ” 
5 7 mple. © bring the colder Barometer, to the ſame . fri 
or Temperature with the other. 

353. 1ſt. Step. Firſt, write down the Obſer- 
vation made on the Ground, or at the Bottom of 
the Mountain, thus: As 

- BeLow. Barometer, 29 Inches: 4 . Tenth. was 
attached rar. 50 . Air Ther- 

mometer, 3 
354. 2d. Step. Secondly, write Jown the Ob- 
« ſervation 


. 


; 


BY A BAROMETER® ap bol TEA. 


upper 5 in the Atmoſphere, thüs: 
Akoyx, Barometer, 25 Inches, . 19 Tenths. 
atiched The 
ter, 29 vw 
355. 20 Step. Subtract the colder attached Ther- 
mometer, from the other attached Thermometer, 
thus: 46 colder from 50 Warmer, and there re- 
mains 4® warmer, viz. the Number of Degrees of 
2 to Which the colder Barometer muſt 


be xp4itued, before it becomes equal in Tempera- 


ture to the warmer Barometer: each Barometer 
being always ſuppoſed _ in Temperature with 
its attacbed Thermometer. „e 


356. 4th Step. Give the colder Barometer 9 


ſame Temperature with the warmer: or, which 
amounts. to the ſame, give the colabr Barometer 


that Zapamſon which is communicated by the Ads 


dition of 4 Degrees of Temperature: 


Both Barometers will then have. the ſame Toms 
dre, ee eee an CagaaBon equal to. 


the warmer Barometer, 

\ This is to be done by referrling to the firſt 
Table, for the Application of which there are ſe- 
parate. eee 1 * ths Explatiation of the 
firſt e 2 


La)  Flandativn of the ff Table, 


(Ph, Tr. for 1777, Part ad, Page L was found by 


Experiment that the Decimal - oo 
was the Expanſion en 30 Inches of Q wickflver, wit . 
each Degree of Temperature from fteezing io Coil | 

ing Water! alſo, the Decimal — — 

was the Expanſion on 30 Inches of the Glaſs Tube 


(containing the Quickſilver), ib each Degree of — : 
Temperature: therefore by Addition, — - ,000304” 


or by takingonly 4 Decimals, — os 0003 8 


ſervation. made at the Top of the Meuntain, or 
tat 


1ermometer, . 46% Air Thermome- 
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CHAPTER: XN. 


Ven AND PRACTICE or THE rer rte, 3 


Ln 


uE FIRST EXAMPLE, 

| „ | 
ection 1.357 1 fiod the W of N 
i Alver, and of the barometris 
7 in Which 1 it is contained; or, in other 
Words, to find the Point to which the Quick. 
ſilver will riſe in the Tube, (in Parts of an Inch) 
with a given additional Temperature, on Jay: 

heit . Scale. 7 | 


The Queſtion i in the fir 8 is, en. Th 
for 1777, Page 3783) 

To find the Expaniſion that . i the 
Addition f « Degrees of Heat, on the cola Ba- 
rameter reſting at Inches 25. 19 Tenths, in or- 
der to give it an Expanſion equal to that of ano» 
ther Barometer, 4 Degrees warmer than the for- 
mer: the Temperature of each Barometer, being 
indicated by its reſpective attached Thermonieter, 

N. B. During the Application of the firſt Table, the Invel- 


"INNER forward two. Steps only, viz. the qth and zw. | 


The 41h Step, applied in the fuft Example. 
388. The Order to be . finding the 


Expanſion 


is its Expantion on 30 Inches, of Quickſilver, a d the Glaſs 
Tuba Wer , With dach De ree of Tempe fue: 
bgructibn of the 'S Table, 

Thus any WS - Number, 425 the Ex fion, may 
be readily fotmed, by "doubling „, the Nomber , 


under each Inch for the'Ex afioh 8455 it; * a Jie mand, | 


by adding the Number immediately) undder 'each, inch, to the 
Expanſion laſt found. 

Note: The vertical Columns, below each Inch of, Quick: 
filver mem the Expanſion'w that Inch, with corre e 


3 — 24 
- wr Ry 


Sas a oma a oc. ___ 


> Had Os 


| BRACTICE or THE FIRST TABLE. 
Expanſion of the Quicklilver, with 4 Degrees 


on Inches 25.19 Tenths of the Bardincter, 


iſt. Find the Expanſion, With 49 on 25 In- 
ches only. 8 


Then in order to obtain, with 40 on 19, begin 15 


ad. With 4® on x Inch above 25 Inches, i. e. 
on the 26th Inch. 
3d. Wich 4% on 6K, i, e. one Tenth of an 
Inch above 25 Inches: and laſtly, f 
4. With 49 on .19, Tenths above 25 Inches. | 
De PRACTICE. 

259. 1ſt. In the fh Table, with 4 Data on 
the left Hand vertical Column, and with 25 In- 
ches, along the upper Range; at the Point of 
Meeting, is the Anſwer .0101 (a) viz. the Ex- 
panſion, or Riſe of the Quickſilver ſtanding at 25 
Inches, and receiving an additional Heat of 49: 


the Anſwer .0101: being the Expreflion for the 


ten thouſand one hundredth Part of an Inch, ( vin. 
in Height, by Expanſion.) 

360. Add this Number, . oror, Part of an Inch, 
er Riſe by Expanſion, to the Barometer reſting at 
Inches 259.19 Tenths, n under Units, &c. 
thus: 0101. 

361. ad. Now, in order to obtain the Expanſion 


with 4 Degrees, on .19 Tenths i. e. the nine hun- 


dred and tenth Part of an Inch of Quickſilver in 
the Tube (above 25 Inches, ) it muſt be conſidered, 
where it ought to be found in the firſt Table. 

„ Tenths 
degrees of Temperature indicated by the Thermometer in 


dhe Column to the left Hand; Example: to find the Ex- 


panfion on 30 Inches of Quickſilver vith 1 Degree of Tem. 
3 the Anſwer in the Table is ,003: i. e. ſuch Ex- 
r the Quickſilver. the zoooth Part of an Inch, 


here is ſeldom Occaſion to take more than the three | 


if Decimals Se of the da the Remainder being of lictle 
value, | 


Fl 


PRACTICE. OF ru FIRST TABLE, 


Tenths of 1 Inch, above 25 Inches, it mut 
be obſerved, are at ſome intermediate Point he. / 
tween 25 and 26 Inches; that is, above 2 55 yet 
not ſo high as 26, or more than 255 N lefs 
| than 26. 

Therefore, to find the Expanſion with 4 De- 
grees, en 1 Inch above 25, i. e. on the 26th Inch; 
look in the Table, firſt, with 4 Degrees on 25 
Inches: then with 4 Degrees on 26 Inches, The 
reſpective Numbers are .0101 and 0105. Fake 

And by taking the Expanſion with 40 on 25 
Inches, from the 9 with 4 26 dv ra 
thus; 


oo on 25 Inches, 
Erhanſion 4 wt on 26 Inches, 


Tbe had 0004 is the Expanſion with 4 
on 1 Inch, above 25, i. e. on the 26th Inch. 
3062. 3d. To find the Expanſion, with 40. 0n . 1 
above 25 Inches; add a Cypher and decimal 
Point to the e Anſwer, which then becomes 
ooo, viz. the Expanſion, with * on one 
Tenth, above 25 Inches. 

363. Ah. Laſtly, to obtain the Expanſion with 
45 on. 19, above 25 Inches, fay: If one Tenth 
of an Inch, above 25 Inehes, gives this Expanſion 
viz. 00004, what Expanſion wilt nineteen Tenths 
above 25, give anſwer 19 Tenths more; thus: 


} 


e 00004 :: 19 ” 
4's 19 . * 
ä — 
| | 00036 
©0004, 


00076 . then, in order to have 
(See Page 288) 8 
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bdontained both in the Multiplieand and Multi- 
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'*  - which the Quickſilyer woud ſtand, in 

15 3; Barometer, when equally expanded, ir e. ofthe fame 

126 Temperature with the warmer. Reject! all bat 

55 firſt Decimal as too minute: Miz | is ſeen by 

ALine drawn between the Art and ſecond De- 
dnl. r erz rade ee 
” Pradtice will ſhew how far td proceed, without: 

computing the decimal Parts of an Inch, to mote 
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. CHAPTER LR. 1 

Im pation 365-7 FAVING ede 1 
| | the F oundation, Conſtruction, 


3 and bie of the fitſt Table; in the preſent Caſe, 
e baving alſo added the dect Parts of an Inch 
. Juſt, en for the Wan the Inches and 

Tenths, 


7 


— 


| ITY or THE FIRST. STAGE. 


+ 


„ Tenths, e che colder Barometer 3 which 
will then have the ſame Expanſion, or * 
with the e thus EO bs 
25. ha. +a 8 8 | 
0101 Expanſion on the ſame, i in ae an 
| Inch with 4% of Temperature, (re- 
Je Aing all but the firſt Decimal as 
5 minute) 
25. 200 f added; this W will 0 the 
Point at which the Quickſilver i in the colder Ba- 


rometer woud ſtand, when equally expanded, i. e. 


in the ſame Temperature, with the warmer. 
366. 6th Step. Place both Barometers, now of 
equal Temperature with the warmer, together, 
firſt, the upper Barometer; and under it the W 
thus: Inches 25. 2 Tenths. | 
| 2 29. 4 5 wb x 
BND or THE FIRST STAGE, : 


367. The Ends propoſed in the ſecond Stage of 
the Work, (the colder Barometer being ow 
brought to the ſame Expanſion or Temperature 
with the warmer,) are two: Firſt, to find, (by 
the Application of the ſecond Table) the Heights, 
in Feet and Tenths, in the Atmoſphere, correſ- 
ponding to the Points at which the Quickſilver 
ſtands in both Barometers, which have now the 


| ſame Temperature, viz. that of the warmer equal 


to 500: on a Suppoſition that they were both 
expoſed to the Temperature of 319.24, on Faren- 
heit 8 EIN which is about the Standard or freez · 

P p ing 
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che Femperature of 310.24, the correſponding 


Sea, at low Mater). 


MENSURATION OF HEIGHTS. 
ing Point, for which ſole Purpoſe the ad Table 
is calculate. . | 


bl 


N. B. The Second Srage includes two Steps only, viz, the 7th 


and 8th. | 33 
368. 5th Step. The Barometers being placed 
in one View, as before directed, thus: 
Upper Barometer, Inches 25 .2 Tenths. - 
Lower Barometer, Inches 29 4 y: find, with 


Heights in the Atmoſphere. - 

This is to be done by referring to the 2d Table, 
for the Application of which there are ſeparate 
Inſtructions: See the Explanation of the ſecond 


. | 
. . cHAPTER 
1 5 (a) The Foundation of the ſecond Tablet. 
This Table is calculated from Briggs's Logarithms : each 
Number, in the ſecond Column, being nothing more than 
the Logarithm—correſponding to the Point, (in the ff 
Column, ) at which the Quickfilver ſtands in the barometric 


 Tube,-ſubtrafted from the Logarithm of 42 Inches multi- 


plied by 6. . 
. - . ConſtruSion of the ſecond Table. - 5 NS 
This Table conſiſts of three vertical Columns only: tho? 
bere tripled, for the greater Convenience of Inſpection, 
The firſt or left Hand Column ſhews; in Inches and 
Tenths (from ten Inches) the Gradations of the Quickfilver 
in the barometric Tube, beginning as low as one Inch above 


the Sui face in the Ciſtern, and proceeding throu? all the in- 


termediate Points, to the unuſual Extent of 3a Inches: (a) ſup- 
| ; ; poſing 

(a) The Barometer, (to which the Scale of Heights is applied, in 
the 2d Column of the 2d Table) is ſuppoſed to be ſunk"within the 
Surface of the Earth, till tbe Quickſilver ts at 32 Inches, as ap- 
pears from the laſt Article in the Table, wiz. 32 Inches, 0,00 Feet, 


232 Inches is therefore the Foundation 4. the Table, and correſponds, 


according to Shuckburgh, to 1647 Feet, under the Surface of the . 
This Depth ther being the imaginary Level pointed out by the 
vickſilver, at the unuiual Extent of 42 Inches; each interior 

Inch and Tenthof Auickfilver will correſpond to a ſuperior Elin 

tian of the Inſtrument, in Feet and Tenths above that Level, and 

wil include the Menſuration of the deepeſt Mines. 
For the mean Pr fare ef the Barometer, at low Water, 


from 


—— 


e 
„ E R LIXXIII. 


vSE AND PRACTICE OF THE- SECOND TABLE IN 
kuk FIRST EXAMPLE, : 
Section 369. O find the Heights, in Feet 


— 


and Tenths, in the POT, 


fphere, correſponding to the Points at which. 


Pp. 2 | :-. the 


poſing likewiſe that the Tube is elevated in the Atmoſphere, 
ſo that the contained Quickſilver, when expoſed to the Tem- 
| * of 319, 24 of Farenheit, reſts at each Point in the 

ave, 5 : 38 


The ſecond vertical Column gives the different Heights in 


Feet and Tenths, to which the barometric Tube muſt be 
raiſed above its Level at 42 Inches, in order that the contained 
Quickſilver, if expoſed to the Temperature of 319,24 of Fa- 
renheit, may ſtand at each Point indicated in the firſt Column, 


The third vertical Column, gives, likewiſe in Feet and 


Tenths, the piFrzxzzxcz between each two adjoining 
Heights in the ſecond Column, correſponding to a fingle 


Tenth (of Quickfilver) : which fingle Tenth is the Difference 


between each two adjoining Tenths of an Inch in the firſt. 
Column. : | 


For Example: Suppoſe the Quickfilver in the barometric 


Tube, in the firſt Column, ſtands at | 
Inches 16.1 anſwering to 19 570.4 Height in Feet 
And again at 16.2 anſwering to 19398. 4 


| ſphere, 
Difference of. 1 in Feet: remaining == 172. o 
- which fixteen Inches two Tenths, is a fingle Tenth more 


than fixteen Inches one Tenth, and will therefore anſwer 10 
a leſs Height in the Atmoſphere by that ſingle Tenth; con. 
ſidering that the lower the Quickſilver falls in the Tube, the. 


higher muſt the Barometer itſelf be raiſed in the Atmoſphere, 
in order that the Quickfilver may reſt at the lower Points of 
the Tube, If therefore a 14% Height in the Atmoſphere be 
required which ſhall anſwer to one Tenth more than 16 
Inches two Tenths; ſubtract the Height anſwering to 16.2 
from the Height anſwering to 126.1, i.e, ſubtract the f. 
Height from the greater, and the Remainder gives that eſs 
Height in the third Column, anſwering to the Height of one 
Tenth more than 16 Inches 2 Tenths, of the Barometer, 


from 132 Obſervations in Italy and England, is 30.04 Inches ; 
the Temperature of the Barometer being at 55, i.e, Temperate, 
and that of the Air at 629. | res” 


in the Atmo- 


444 * 


292 


* r 
Ea 
wag © 


MENSURATION G OF " HEIGHTS, 


the Quickſilver ſtands in both Barometers, J 


which have now the ſame Temperature, viz. 
that of the warmer Barometer, on a Suppoſition 
that they were both expoſed to the Standard- 
W of 310. 24, on Farenheit's Scale. 
The. PRACTICE, 

a Te 7th Step applied in the firſt Example. F 

370. Look at the firſt Column, in the 
= Table, for 

25.2, and the Anſwer is 6225.0 in the ſecond 

Column ; and for 

29.4, and the Anſwer is 2208.2. The Anſwers 
are the Heights, in Feet and Tenths, in the At- 
moſphere, at which the Quickſilver ſtands in both 
Barometers, with the Temperature of 319.24: 
correſponding to their reſpective Points, for which 


fole Purpoſe this Table is calculated. 
371. 8th Step. Having placed the Bates 


« ters and their correſponding Heights in the 
Atmoſphere, ſhewn by the ſecond Table, at 


one View: ſubtract the leſſer, from the whole 
Height, and there will remain the greater 
Height, viz. the Height correſponding to the 
Barometer in the elevated Station, above the 
Height correſponding to the Barometer, on the 
Ground, (both being at the Temperature of 


31.24) thus: Feet. 


Inches 25.2 correſpond to 6225. 
Inches 29.4 correſpond to 2208. 23 ſubtract: 


and the Remainder is 4016.8 viz. a 


Number in Feet and Tenths correſponding to 


the Height of the upper above the lower Baro- 


meter, both being in the Temperature of 31. 34. 
(See Page 295.) | 372. Now 


1 


1 


BY A BAROMETER AND THERMOMETERS. 


* 


THE SECOND TABLE. 
The 1ſt Column ſhews the Quicekfilver in the barometrie T 
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ube flanding 


at each Inch from 2 to 10, and at each Tenth from 10 tg 32 Inches, 
The 2d Column ſhews the Height of the barometric Tube, above the 


imagi. 


Level at 32 Inches,-nvith the Temperature of 31.24 z—in 


Feet and Tenths, anſwering to Inches and Tenths of the Barometer 


in the firſt Column, 


* 


The 43d Column ſhews the Height in Feet and Tenths, anſwering to 


a' Tenth of an Inch on the Barometer, being the pryyagancy d- 
tween each two adjoining Heights in the ad Column. — 


C4 


; 


inch, Feet. f Difter- lac, Diff. Hach.] Feet, Diff. 
+ »* + £4. ence, | 
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er as, bv nch.] Feet. ; ＋ { > 1 
| 26, 
18 3 14848-31143.6 7 rg 3 — 22 
2 815 142.80 341. 118.6 ON 
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Ink SECOND TABLE CONTINUED. | 


BY A BAROMETER .AND THERMOMETER, 
THE SECOND TABLE CONCLUDED. 


fcb. Feet; 


30.8 996.0 
2 9911.5 
i 313827 
1,743-4\g 
43552 


— 


. 
* — * 


3578.3 
1 2889.21 5.0)  +4/493-2] 


372. Now apply the third Table, or Table for 
Tenths, if neceſſary ;. including two more Steps, 


viz. the gth and 10th: which, being uſeleſs, in 


the firſt Example, are, for the preſent, omitted. 
373. An Explanation of the third Table, or 

Table for Tenths, is, however, for the Sake 

of Order, here ſubjoined. (a) (See Page 298.) 


| | (a) Foundation of the Table for Tenths, 

The Height, in Feer, correſponding to the Expanſion on the 
Tenth of an Inch of Quickſilver with the Temperature of 
319.24 (as in the 3d Column of the ad Table) are reduced by 
this Table into a ten Times leſs Number of Feet: and the 
Tenth of an Inch (of Quickfilver) is alſo again divided into 
ten more Parts : in order to ſhew, in a ten Times leſs Num- 
ber of ſuch Feet, the Expanſion correſponding to any of thoſe 
Parts into which the Tenth of an Inch (of Quickſilver) has 
been divided, ; 5 | 
|  Conflruftion and Uſe of the Table for Tenths. | 
1. The Figures in the left vertical Columa ſhew the Heigl 


in Feet, (from 31 to 130) correſponding to a fingle Tenth of 


an Inch of Quickſilver, viz, to the higher of two adjoining 
Tenths, as in the zd Column of the ad Table, 
2. The Figures, along the upper horizontal Line, ſhew the 
8 of Parts into which the Tenth of an Inch has been 
ivided. : 
3. The Figures, at the Point of Meeting, expreſs, in a ten 
Times leſs Number, of tb Feet in the left vertical Column, 
the Expanſion correſponding to any of thoſe Parts, into 
which the Tenth of an Inch (of Quickfilver) has been divided, 


Thus: go is a Number of Feet called 9 Tenths of 100: but 


F 


the Ten tbs are Feet, and not Tenths of a Foot, 
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© © MENSURATION or HEIGHTS, 


THE THIRD TABLE, OR TABLE FOR TRM as: 
Serving to compleat the 2d Table, on Expanſion of the 


Barometer, with the Temperature of 329.24. 
1. The upper horizontal Figures ſhew the Number of Parts 
into which the Tenth of an Inch has been divided, 


2, The Figures in the left vertical Column expreſs the Height 
in FEET, 2 the imaginary Level, at 32 Inches of the 


Barometer, ) or Expanſion correſponding to a ſingle Tenth of 


an Inch of Quickfilver, 


„The yzzr in the Place of Meeting are called EN TAS: 


thus, 90 Feet are 9 Tenths of 100 Feet. 


„ Fee. 7 arts into ie the Tenth of al Inch is dg 1 


| re | Te | «7 EIT fr] 5 
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82] 81625 3341497574 

83 81725, 233 | 41 50 58 3 75 
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By A BAROMETER AND, THERMOMETERS, 


va TABLE For TENDHS. CONCLUDED. . 
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END OF THE SECOND STAGE. 
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374. The | 


„% 
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| MENSURATION or Attonrs, | 
374: The Ends propoſed in the third and laſt - 


Stage of the Work, are, firſt, to add the general 


8 of the Air, or detached Air- Ther- 


| | mometers, at esch Place of Obſervation above 
and below, into one Sum- 


Secondly, to divide that Sum : each Moiety 


of which is called the mean Temperature of the Air. 


Thirdly, to apply that Moiety to each Baro- 
meter, (both of which have been already brought 


to the Standard- Temperature of 319. 24 ;) in or- 
der to prove whether the Moiety (or Quantity 


of Heat aſſigned to each Barometer by the general 


Temperature of the Air) exceeded, fell ſhort of, or 


equalled the Standard-Temperature of the Baro- 


meters, by the 2d Table. 


And fourthly, from the Moiety or mean n Tem- 


perature of the Air, to find the true Height of 
the upper Barometer: which W re- 
ſolves itſelf into three Caſes, | 


375. 1k. If the Moiety or mean W of 


of the Air is greater than the Standard Temper- 


ature, viz. that to which the Barometers are now 


brought ; find the Expanſion of Air correſpond- 


ing to ſuch Exceſs of Temperature by the fourth 


Table, which Height by Expanſion, being added 


to the Height already found in the 2d Table, 
ſhews the true Height, viz, of the upper Baro- 


meter, 
N. B. The zd and laſt Stage includes two Steps only, Viz, 


23th and 12th. 


376. 11th Step, The detached Air- Thermo- 


meter above was — — 309 Degrees, 
The detached Air- Thermometer 


below was — — — 


iſt, Add 


— 


BY THE PRACTICE OF THE FIRST EXAMPLE. 
_ iſt. Add Add them, for. the whole 


* 


=. =; 2845 Degrees, Hi 


2d. For or mean an Tanperature of the 
Air-Thermometers, or a Moiety of 
the Heat, divide by 2, — 424 
3d. Deduct the Seagend- Te os 
perature Of — -- — 314 


from either Moiety, and the Reo —— „ 


its? 


mainder | — — — 11 
is the 11 Degrees of Heat, more'than the Standard 
(a) for each. Barometer. 

For 4292, and 42%, equal to 84%, was the 
whole Height of the Air at both Places of Ob- 
ſervation in the upper and lower Stations; of 
which whole Height the pe or Air- Ther- 
mometer above received 39%, and the detached 
or Air-Thermometer below, received 459. 

377- 12th Step. Find the Height cotreſpond- 
ing to the Expanſion of Air, with Exceſs of Heat 
or Temperature above the Standard- Temperature 


of the Barometers: and add it (as in the firſt Ex- 


ample) to the Height of the upper Barometer, 
correſponding to the Standard- Temperature al- 
ready found in the ſecond Table, and the Sum is 
the true Height of the upper Barometer. 

This is to be done by referring to the 4th 


Table, ſhewing Expanſion of Air with Heat; for 


the Application of which there are ſeparate Infiruc-- 
tions: ſee the Explanation of the 4th Table. (5) 


Qq 2 378. The 


(a) The standard Temperature was 319. 24, which not be- 
ing exactiy 1 Quarter, another Decimal is added, (for Eaſe in 
Computation,) by which 31.24 becomes 31.25, i. e. by di- 
viding one Degree of Heat into roo Parts, and taking 25 of 
thoſe Parts, or dividing the 100 by 25, the Anſwer is 4, i. e. 5 
of the whole 100: or (30k. | 

(b) The Foundatign of the fourth ble. 
(Ph, Tr, — 1777, Part d, Pages 564, and $66.)—From 
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MENSURATION' Of OR 


378. The Expanſion of Air, in the firſt Eu- 
ample, is found by the 4th Table to be Feet 


| | . 107.3 
the Mean of a Series of Experiments with a Manbmeter, or 

Initrument to-meafure the Rarity and Denũty of the Atmo- 
ſphere, depending on the Action of Heat and Cold, it was 
found, that when the Portion 7 a Tube e Loan (at the 
Temperature of freezing by Farenheit, and-Preffure of 
Dee (a) by a common Barometer) was divided into 20 
'Parts; the Volume of Air within it, encreaſed nearly in a 
certain Proportion, as each Degree of Temperature eficreaſed ; 
viz, at a Mean, 2.43, or ſimply {by rejecting the ad Decimal 
as too minute) 2.4 + that is, a 1000 Parts of Air became by 
Expanſion with one Degree of the Thermometer, equal to 
2002 43 2 i, e. the Portion, of Air occupying 100 Parts, did, 
with tho Addition of one Degree of Heat, occupy 1002.43 
Parts: that is (by rejeQing the ad Decimal 4 as too minute) 
occupied two Parts and 4 Tenths. more than the thoufand., . 
15 | Conftruftion of the fourth Table. 3 

Suppoſing therefore that the Portion of che Tobe contain. 
ing Air, was one Foot in Length or Height, divided alſo into 
a thouſand Parts; one Degree of Heat woud encreale ot ex- 
pand it two Parts and four Tenths more than the thoufand 

Parts into which the Foot was divide. 

© | 1 6 5 by e 

The fourt ls properly confiſts of only nine horizontal Columns 
of. e in Breadth : Er [= Fggron extended in Length 
to one bundred Lines,» correſponding to 100 Degrees ef Heat. 

* The Table is here divided, in order tbat it may conform to the 
Size of the Pages t by which Means the Formation of each vertical 
Number by the following Rule, (which renders the Table felf-evi- + 
dent) might evithout this Caution, haue been attended with ſom 
Diffteulty. Ea. ef; Ne ph Ie 

The vectical Columns below the Figur es expreſſing each 
thouſand, chew the Expantiovts of Alr on each! reſpecti ve 
thouſand, ib the correſponding Degrees of Temperature 
indicated by the Thermometer in the vertical, Colymn to the 
left Hand, _ ann WIN WELL , 

Example the firſt: to find the Expanſion, of Ait oa one 
thouſand Feet, wirb one Degree of Temperature; the An- 
ſwer in the Table js 2-4, or 2.4% + i, e. 2 Feet and 4 Tenths 
of a Foot, rejecting the 2d Decimal as too minute. 

Example the ſecond : to find the Expanſion en 8 thouſand 
Feet, with gg Degrees of Heat: the Anſwer is 1924.56 1 and 
Thus ay of the wertice! Numbers ſhewing the Expanſion, 

| 48 | | may 


| (a) Theſe Experiments were made with the Mandmeter y ben the 
Atmoſphere was balf an Inch beavier than in the Exfhyiments 


to prove the Expanſion of DQuickfubver, the Barometer then jranding 
ar 30 Inches only, 0 15 | | 


BY THE PRACTICE'OF 'THB FIRST EXAMPLE, 


107.3 Tenths higher than the 4016.8, viz. the 
Remaindex from the 2d Table. (Section 374) 3 
which Numbers added give 4124.1 Feet: viz. 
the true — of the upper Station required. 


„ 


may be readily A * e 5 the Number 8 


$ * 
. & +X . « 3 1 3 i | 4 


diately under each thouſand in the horizontal Line, for the 


nine firſt thouſands, (of which the Breadth of the Table 
properly  confiſts, excluſive of the thermometrie Column) 


| for * Expanſion below it : and, afterwards, for each Ex- 


nfion immediately below the former, by adding, to the 
72 8 the Number immediately under its 
ctive 10862 


Pic Rramp le 1- x and the vertical Number for the Eu- 
panſion —— the firſt thouſand, viz, 1000, with 2 Degrees 
of Heat : the Number under 1000 is 2,43: double this : and 
the Anſwer is 4.36, 

Second Example: ſuppoſe the Expanſion loft found be that 
— thouſand Feet ewith 24 Degrees of Hes:; viz. 58.32: 

e Expanſſon n the ſame thouſand, with one Degree of 
Heat more, viz. on 25 Degrees, be required; add the Ex- 
panſion en one thouſand Feet, wvith 24 Degrees, viz, 58.32 
to the Expanſion on the ſame 1000, with 1 Degree, viz. 2.44 
en 1512 ae” 
- Dbied Example: ſuppoſing = Expantion } found to be 
anſion en good Feet wit Degrees 

in ir en ane is 48 a * 

It is requĩred to ry the Expanſſon on the ne > — Feet, 
with 100 Degrees of Heat 3 add to the Expanſion ſaꝶ found, 
viz. — . the Expanſion on the fame ooo 9 | 
vi. 1.87 with one Degree of Heat, ace N 


2185.00 is the Anſwer by Addition. | 


vertical Number ſhewing the Expanſion likewiſe be 

10455 firſt, by multiplying the + fuſs F AK N. ber, of = 

given thouſand Feet (in the borizontal Line, ] into the 

2 on tbe firſt ho ws Foe, with one Degree 7 Bear: "fir 
xamp e5 


To find the Expanſion on us 506 Feet with one Degres of Hear. 
The Expdinfion on too Feet, with 1 Degree of Heat bp Com 
whence, all the che © 97 dont are derived) being 2. 433. tiply 
that Number by 9, th re of the given thouſand Feet, and 
the Anſzper or Expan . 1 Degres of Heat, is 21.87: beurer 
all the Anſwers or Expanſ fone, immediately under the PAL.” 
Line of thou Pen, are formed. 
Then any orber vertical Number or Fon may 
: forms 
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f Heat, which 
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98K AND/PRACTICE OF THE FOURTH TABLE, IN 
THE FIRST EXAMPLE. 


In ON | The vas. | 


| SeBtion 379- O ſhew in Feet, and Tenths, 
what is the Expanſion of Air 


on anc thouſand Feet, from 1000 to gooo Feet, 
with each Degree of Temperature. from I wo; a 
Degrees, on Farenheit's Scale. | Wis 
"The PRACTICE. 
The 12th Step applied in the fir/? Example. 1 

380. For the Expanſion of Air with 11 De- 
grees of Heat on 4016.8 Feet, look in the fourth 
Table, with 11 in the left Hand vertical Column 
of Temperature, and (firſt) oz 4000 Feet, along 
the upper Line : the Place of Meeting gives 
the Expanfion of the Air, with 11 Dems | on . 
4000 Feet: viz. 106.92: (.) 
Next; look with 1 Degrees, and (as there is 
a Cypher * in the Place of — on 10, 


(viz. 


Eber at 2 immediately under the given 
thouſand Feet in the horizont ers into the given. e of De- 
grees : for Example; 

To find the eg on gooo Feet, with 50 Degrees, 
with one ke en 9000, is 21. 87 3 therefore the 
more, Viz. 1093 · 50, and ſo of 


"Theſe off pond free to 18 the « Me Yor, and to eluci- 


6.0 There is feldem Gant to take more than the Pr | 


Decimal out of the Table, 


PRACTICE or THE FIRST ax Kur LE. 


(viz. of the 16 Feet) call the 10, a 2000; the | 


Place of Meeting, or Anſwer is 26.7 3: 


Thirdly; with x1, on 6, (viz, of the 16,) 


calling i it 6000; the Anſwer is 160,38 : 


- Fourthly ; with 11, on 8, (viz, the 8. a 
the Anſwer is 213.84. 
381, Having added the reſpeAtive Expanſions | 


Feet. Tenths. 


together, thus 3. 
| with 11, on 4016.8 


4080 =» 106.92 
. JO a= 26.7 
6 == 160.3 
8213.84 


021384 


Expanſion 10. 369064; 


(See Page 306. 
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W Tue FOVRTH TABLE): 
; SHEWING THE EXPANSION WITH HEAT, yROM 2 70 100 DE. 
GRERS,' ON gen THOUSAND FRET N THE ATMozpiaenn, NF 


— 


FROM 1000 TO 9000 EE TTr. 3 


L _ : _ * 
n : * $ of » % 9 
did SEALER IEEE : ß ²—-ö . 
* 


— 


* 


43,60) 60.78] 
58.32 72-90 


r 


of 97.200121 4046.8 
106. 920133 
116.6446. 80. 
126. 360157. 9501 | 
136.08|190.10 38. 144272. 160 306. 78 
tog. 384 5. 800182. 2 5 18.702 55. 158291. 600 328.05 
16.64/55. 80 199 38280272. 1603 11. 04] 349-92 
123.9065. 244206. 5547.860289. 1703 30.48 371.79 
131.2247490 an, «441306. 138[349.92| 393 · 66 
138.5 184.6802 30.8 ff 75. 040 z 3. 19 369.360 415-5 
145. 80194. 40043. 00291. 60.340. 200388. 3800 437-40] 
51.0302. 0601 53. 094204. 1202 5 5. 15306. 1803 57. 21408. 24] 459-27 
53.4606. 92160. 380 13.842 67. 300320. 76374. 224427 68] 481. 74. 
55.89]111.78|167.67]223.56[279.45133 5+341391-03]447-12| 503. 01 
58.3201 16.640174. 96233. 28291. 600349. 92408. 244466. 56 524.88 
60.75|121. 50182. a 5243 000303. 7 5364. 5042 f. 2 5486. 000 546.75 
63. 180126. 36189. 5402 52.7203 15. 900379. 08442. 26505. 44] 568. 62 
65.610131.22 0196.830262. 440.328.0539 3.664 59. 27524. 88 590.40 
68.041 36.080204. 124272. 16340. 204408. 24476. 28544. 32 612.36 
70.47 140.940 11.4108 1.3803 52.35 422.8204493. 2963.76 634-23 
72 90145. 860218. 700291. 600364. 50437. 40050. 30 583.20 656.10 
75.3311 59-66]225.991301.32[376.65]451.98|527 31/602. 64 677-97 
77.760155. 5202 33.280311. 04388. 800466. 56]544.32/622.08| 699.8, 
80. 19160. 380240. 570320. 760400. 9548 1. 144561. 33641. 52 721.71 
22.62 165.240 247.8603 30.484713. 10049 5. 72578. 34660. 960 743.58 
85.0570. 1c 55. 15340. 20042 5. 2 55 10. 300595. 35680. 400 765.45 
87.4574. 96262. 44349. 920437. 400524. 88612. 36 
89.91|179-821269.731359-641449-55[539-46[629. 3717. 
92. 34|184.65]277.02[369.36|1461,70[5 54. — 
94.7789. 54284. 310379. 08047 3.85568. 62066 3. 39 0 
97. zc 194.40 291. 60388. S048 6. 00058 3. 200680. 40777. 60 874.80 
99. 63]199.26|298.89 auge 597.7806697. 410797. 4] 396.67 


DEGREES OF. THE THERMOMETER, FROM 1 TO $0, ON FARENKETT'S SCALE, 
- , 
DD 


421102.00]204., 12} 306,18|408.241510,30[612.36[714.42|816.48{ 918.5. 
431104.45|208.98[313 47]417.960522.45[626. 9473 1.430835. 92 940.41 
N 106.9202 13.84 320. 760427 680534. 600641. 52748. 4408 55. 360 962.28 

* 4509.36] 18. 7328.0 8437.400546. 7 506 56. 10765. 45874. 80] 984.15 
3 460111.7 8122 3.56033 5.34447. 1205 58.900670. 65782. 46894. 241006. 02 
* 47 zds 342.6304 56.347 1.0068 5. 26799. 47 N = 


N 4811 16.642 33.280 349.9204066. 50583. 200099. 848 16.4809 33.12 
* 49|119.97!/238.14\357.221476.251595,3517 14-42 833.4909 52. 566107 1.63 
14 5012 t. 50 243,00 364 501486.00!1627 8007 


20. 0018 50. 5 19792.0ct 1001, © 


2 wa 


rut FOURTH TABLE, CONCLUDED. 


ont WING THE EXPANSION WITH HEAT, 


\ 5 
4 1 


aN BACK, inne, In THE e FROM 1000 


170 go 


TREE 's 


FROM 1 TO 100 DEGREES, 


__ 


. OY 


———_—— 
— 


DEGREES or TAX THERMOMETER, FROM 51 To 100, '0N FARENHEIT'S ser. 


£ 
— 


7 
7274.980549, 


Ml 8 


$1 Tg. 
* 12 


5431.22 
5133.65 
136.0 

138.57 
58040 94 
555 
60 0 


15309 
155.52 
15795 
160.38 
671162.83 


69 167.67 
70Q1170,10 
72-53 


320 2 


| 531128,79{2/ 


4284255 


6865.24 


359.64 


4280 
| ja 94 


9403. 
2408.24 
413.10 


427.68 
1451.98 


476. b 42 952.56 


262.4439366 
267. 30400 · 95 
272. 164c8. 24 
277.8241553 
281.88 14 82 
786.74 430-11] 


291. 600637. 1 7 


3296.460444 

451. 2 0 4 

459-27 
466, 
422. 
481.14 
488. 42 
495-72 
335:34[503-01 
349. 20510. 30680. 40 
34 5:06|517, 59690. 12 
$24-88]699.8 
$32-17|709.5 
539-4617 19.28 
546.75|729.00 
$54+041738-72 
$01.391745-44 
568.62 
$75-91 
OD 20 
66.590. 4 
5297.779764 
380605. 05/806. 76 
612.3608 16.48 
619.6 50826. * 
417.9662 6. 94,835.92 
422 $21634.23]84.5.64. 
64 1. 528 55.36 
648.8106865. 08 
656. 10874. 80 
663. 390884. 52 
670. 68 894.24 
677.9703. 96 
68 5. 26913.68 
692.5523. 40 
699.8433. 12 
707. 13942. 84 


306. 18 
311,04 
315.9 
20.7 
32 5.62 
30.48 


641.52 
657 24 


670.68 


354+78 
364. 50 
307 36 


767.88 
7.77 <0) 


+ 


432-54 
437.40 
442.26 
447.12 


456.84 
461. +70 
466.56 
471.42 


.oc {486.00 729. — o 


59 


4563 30 


660.96 


758.70], 


787-32] 


5 HS 600 # 
| 5 - 


11 8 


| 7000 


Þ 8000 


| 9OCO 


| 


619. bs 
631.80 
64.3-95 


2,10! 


1020, 60 
103275 
1044-90 
1057.05 
1069. 20 
1081.35 
1093.50 
1105.65 
1117. 80 
1129-95 
1142.16 


1154.25 


51:180.98 
11195.56 


743-58 
758.16 


972474 


933»72 


991. 
106. oa 


. $011020. 6c 
1035.18 


1049.76 
1064.34 
1078.92 
1093. "IP 
1108.08 


1210. 14 
122472 
1239.30 
1253.88 
1268.46 
1283. 04 
1297.62 
1312. 20 
1326.78 
1341.36 
1355˙94 
1370. 52 
1385.10 


1166.40 


7481.147271 962.28 


1212. 95 


1299.68 


1178.55 1414.26 
1190.70 1428.84 


1443-42 


$211343-79 


884.52 
982.38 
| 918.54 
935-55 


1088 


1 5 44 


1010.88 
030. 32 
1049-76 
1069. 2 
088.64 


A108. 08 


1127.52 
1146.96 


6. 9.38 1037. 61 1185. v4 
1064.52 1205. 28 
1071.6311224-72 

4 64/1244 10 
947. 70105, 50(1263. 6 
962. 2801122. 661283. og 
976.861 139.67 . 302.48 


1256.68[1321.92 


1173-69 
1190-70 
1207.71 
1828779 
1241.73 
1258.74 
1275˙7 

1292.7 

1309.77 
1326.78 


I 260.50 


1377-81 
1394.82 
1411.83 
1428.84 
1445-35 
1462.80 
1479-57 
1496.8% 
1513.89 
1530.90 
1547-91 
1564.92 
1581.93 
1598.94 
1615.95 
1632.90 
| 1649.97 
1666.98 


1633.99 


1215.00: 0.1458. oc 


1341.31 
1360. 8c 
1380. 24 
1399.68 
1419.12 
1438.56 
1458.0c 


1496.88 
1516.3 
1535-76 
1555-2c 
1574-64 
1594. o 
1613.52 
1632.96 
1652. 40 
1671.84 
1691.28 
1710.72 
1730. 16 
1749.60 
1769.04 
1788.47 
1807.92 
1827.3 
1246.8« 
1866.24 
188 5.68 
1905.12 


1701. o 


1477.444662. 12 


[137-24 
1159. 11 


1180. 
12C2. #: 


1224+ 72 
1240.59 


1290.33 
1312. ac 
1334-07 
1355+94 


[1399-68 


2 
1465.29 
1487.16 
1599 ˙ 3 
1530. 90 


1574-64 
1596.51 


1640.25 


1683,99 
1795.86 


1749. 60 
177*-47 
1793+ 34 
1815.21 
1837.08 
1858.95 
1888.82 
1902.69 


1968. 30 
1990. 17 
2012.04 


2033-91 
2055.78 


1715.30 ' 


12684600 


377.81 : 
1421.55 


1552.77 


1618.38 


727•.73 


1924.56 
1949-43] 


2077.65| 


+099. 5% 


2143-26) 


1924.56]z165.1 
104A. 187. 0 * - 


rey 39 
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MENSURATION or aviours, 


382. The decimal Points in the Anſwer 
muſt be changed, thus: | 

1. For the Place of Thouſands in the Queſtion, 
(viz, 4000,) the Anſwer muſt remain, viz. 
106.92, as in the Table, which'i is calculated for 
the Place of Thouſands. | 
2. For the Place of Hundreds, i in the Queſtion, 
(viz, which in the preſent Caſe was a Cypher 3) if 
there had been a Figure or Figures in the Place 
of hundreds; then the decimal Point in the An- 
ſwer muſt have been removed over one Figure or 

Place to the left. 
23. For the Place of Tens, in the + Ovelticn, 
(viz. 10 Feet,) the decimal Point in the Anſwer, 
muſt be removed over two Fi guns, or Places, to 
the left. 

4. For the Place of Units, in hs Queſtion, 
(viz. 6) the decimal Point in the Anſwer, muſt 
be removed over three Fi igures, or Places, to the 
left, 

5. For the Place of a Decimal, inthe Queſtion, 
(viz. .8) the decimal Point, in the Anſwer, muſt 
be removed over four Figures, or Places to the 

left, by adding a Cypher: and for the Place of each 
further Decimal in the Queſtion ;—one Place 
more in the Anſwer, by the further occaſional 
Addition of a Cypher, thus: on 
Feet 4000, the Anſ. 106.92 is ſtill 106.92 


1 26.73 becomes . 2673 

6 VVV 

28 213.84 9 
10). 369064 


383. Which Sum, by rejecting all but the firſt 
Decimal, 


Decimal, in the Anſwer, is Feet 107.3 Tenths | 


<< 


BY THE PRACTICE OF THE FIRST EXAMPLE, 307 


equal to the Expanſion of Air, with 119 of Heat, 
on 4016.8 Feet, the Height of the upper Barome- 
ter, with the Temperature of 319.24, according 
to the 2d Table. e 


END OF THE LAST STAGE _ + 


- — Eo eee et 
a = l 8 F _ l 


384. The ruLE underneath, conſiſting of 3 
Precepts only, is laid down by Sir George Shuck- 
burgh, in the Franſactions for 1777, Page 574, 
in order to aſcertain the Height of Mountains, 
&. (See Section 349). (a) . 

To RO Rr 2 385. Re- 
155 „ | 
* Precept the 1. With the Difference of the two Thermometers 
that give the Heat of the Barometer ( and which for Diſtinction ſake, 
are called the attached Thermometers ) enter Table I, with the De- 
grees of Heat in the Column on the left Hand, and with the Heigbt 
e the Barometer in Inches, in the horizontal Line at the Top; in 
the common Point of Meeting of the t400 Lines will be found the Cor- 
rection for the Expanſion of the Quickſilver by Heat, expreſſed in 
decimal Parts of an Engliſh Inch; which added to the coldeſt 
Barometer, or ſubtracted from the Botteſt, will give the Height of the 
rwo Barometers, ſuch as would have obtained, bad both Inſtruments 
been expoſed to the ſame Temperature, „ 
« Precept the ad. With theſe correctad Heights of the Barometer: 
enter Table II, and take out reſpeively the Numbers correſponding 


to the neareſt Tenth of an Inch; and if the Barometers, corrected as 
in the firſt Precept, are found to land at an even Tenth, wwithout 


Rur k copied, 
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any further Frattion, the Difference of theſe two tabular Numbers . kb 
(found by e the leſs from the greater) will give the ap- i 4 
proximate Height in Engliſh Feet. But if, as will commonly bap- | | . 


pen, the corrett Height of the Barometers ſhould not be at an even 
Tenth, <write out the Difference for one entire Tenth, found in the 
Column adj oining, intitled Differences; and with this Number en- 
ter Table IIl, of aps e Parts in the firſt vertical Column to 8 
the left Hand, or in the 11th Column; and, with the next Decimal, 0 
following the Tenths of an Inch in the Height of the Barometer ( viz. | 12 
the bunqredths) enter the. horizontal Line at the Top, the Point of 1 
meeting will give a certain Number of Feet, which write down by | 2 a 
itſelf 3 do the ſame by the next decimal Figure in the Height of the 

: | Baroreter 


82 — 
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I 
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xt, Step, in 
Section 353. 


Section 354. 


3d. step, in 
Section 355. 


4th Step, in - 


Section 356. 


| % 
RECAPITULATION. OF THE. WORK, 


# 


2385. Recapitulation for each Step of the 
Work, in the firſt Example; referring to the 
Sections. e 1 „„ 

Below. Barometer, Inches 29, 4 Tenths. 

Attached Thermometer, 50 Degrees, Air- 
Thermometer 459. 5 wet: = 
Above. Barometer, Inches 25, 19 Tenths. 

Attached Thermometer 469, Air Thermome- 
„„ 

| From 50? ſubtraQt 


and there remains 4 Degrees of Tempera« 
ture to be added to the colder Barometer. 
By Means of the firſt Table, find the Ex- 
panſion of the colder Barometer, with Degrees of 
Heat, viz. 4% on Inches 25, .19, gradually, thus: 
| | wt VVV 


— 


Barometer (viz. the thouſandths of an Inch, N aoithᷣ this Difference, 
frriking off the laſt Cypher to the right Hand for a Frattionz add 


togetber - the two Numbers thus found in the Table of proportional 


Parts, and their Sum ſubdu#? from the tabular Numbers, juſt. feund 
in Table IT; the Difference of the tabular Numbers, fo diminiſhed, 
will give the approximate Height in Engliſh Feet. | | 

„ Precept the 3d. Add together the Degrees af the tæuo detached 
or Air Thermometers, atid divide their Sum hy 2, the * Twill 
be an intermediate Heat, and muſt be taken for the mean Temperature 
of the vertical Column of Air intercepted betzveen the two Places of 
Obſervation ; if this Temperature 75 ould be 31 on the Tbermome- 
ter, then will the approximate Height before found be the true 
Height ; but if not, take its Difference from 31%, and with this Dif- 
ference ſeek the Correction in Table IV, for the Expanſion of Air, 
zwith the Number of Degrees in the vertical Column on the left Hand, 
and the approximate Height to the neareſt thouſand Feet in the bori- 
zontal Line at the Top ; for the hundred Feet ftrike off one Cypher 
ro the right Hand; for the Tens firike off tuo; for the Units three : 
the Sum of theſe ſeveral Numbers added to the approximate Height, 
if the Temperature be greater than 31, ſubtratted if leſs, will give 


the correct Height in E »plifh Feet. An Example or two will make 


bis quite plain,” 


IN THE "FIRST EXAMPLE, + 2309 
with 4% on 25. =,010T _ | 
„„ ds % - "oe bi in 
with 4® - | M — oo oy gi Si 364. 


_ 


' a Ideat.. 5410.64 
Yds Barometer, Inches 2 5, 2 Tenths, 
Lower Barometer, 29, 4 5 

End of the - ft Stage. 
By Means of the 2d Table, find the cor- 
reſponding Heights in the Air, at 31. 24. 
en - TIE © 
A.th Step, in 


Co th + „ 2206. 
8 + ” ob Section 371. 


The Remaitider i is 4016.8 Height in «Feet, &e. 
The 3d Table, or Table for Heights in the At- 


. 6th Step, in 
Section 366. 


7th Step in 
Sefion 366, 


gth and roth 


waſhers correſponding to the Tenth of an Inch on Steps, in Setion 
the Barometer, including the gth and roth Steps, 5 85 
is uſeleſs in this firſt Example. 
| End of the Second Stage. | 
Detached Air- Thermometer, above, 232ʒũ20 
Ditto „ below, 459 rith Step, in 
| | | | — Section 376, 


Whole Heat = = 2845 
Half Heat or mean Temperature 43+ 
- Dedudt Standard - = *. = = 3 


| Moiety above Standard I 119 
B Means of the 4th Table, find the OY 


600 of my with 119 on - = 4106.8 Feet — 
viz. 10%. 107.3 

which added to the ſame Height 

gives - - - 4124.1 for the 


true Height, in Engliſh Feet, of the * Mountain, 

or upper Station, ſought, | | 
End of the loft Stare. | 
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1ſt, Step. 
zd. Step. 


3d. Step. 
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CHAPTER LXXV. 


PRACTICE OF "TIDY $ECoND EXAM!” LE: 


With a diflna View of "the Waitk. (Pb. Tr. * 
1777, Page 579.00 


Section 386.7 HE Point at which the Quick- 
ſilver ſtood in the Tube of the 
Barometer on the Mountain, or in the Car of 
the Balloon, being Inches 24.178 Tenths; its 
attached Thermometer, Degrees 57.2 Tenths, 
and its Air-Thermometer 56 while the Baro- 
meter on the Ground ſtood at Inches 28, . 1318 
Tenths; its attached Thermometer, Degrees 61, 
8 Tenths, and its Air- Thermometer 639, .9 
what is the Height of the upper Station ? 
38 7. iſt, Step. Ser down the Obſervation 


on the Ground, thus: 


BELOw, Uarometer, Inches 28, 1 318 Tenths, 
Attached Thermometer, Degrees 61, . 8 Lenins. 
Air- Thermometer, 630, 9. | 
388. 2d. Step. Set down the Obſervation, on 
the Mountain, or in the Car, thus: 
. ABove, Barometer, Inches 24, . 178 Tenths. 
Attached Thermometer, Degrees 57, .2 Tenths. 
389. 3d. Step. From the warmer attached Ther- 


mometer, ſubtract the colder, thus: 


; 619, 8 
$7, · 2 


8 7 5 
300. 4th, Step. Give the caldet Barometer the 
ſame 


BY THE PRACTICE or THE FIRST EXAMPLE, 


ſame Expanſion, viz. 4% 6 with the vm; by 


the Pf Table, 


CHAPTER LXXVI. 
PRACTICE OF THE FIRST TABLE IN THE SEGOND 
EXAMPLE, 


4th. Step applied in the 2d Clans: 


Section 391. HE Order to be obſerved in 2 3 


finding the Expanſion with ® 

49.6, i. e. with 4 Degrees, .6 Tenths of Heat, 
on 24.178, i.e. 24 Inches, .178 Tenths of the 
coldeſt Barometer. 

Find the Expanſion required, thus : 

Caſe the 1]. 

ift. Part. Vith 40 on 24 Inches. 

Ad. Part. Vith 40 an «178 Tenths of an Inch 
above 24 Inches. 

Caſe the ad. 


| 1ſt, Part. With. 6 Tenths of a Degree, on 24 


Inches. 
2d. Part. With 6 Tenths of a DO on. 178 


Tenths above 24 Inches. 
SPECIFICALLY, thus : 


iſt, Part of Caſe the 1 . To find the Ex- 


panſion, | 

With 40 on 24 Inches. 

2d. Part of Caſe the 18. 

With 49, on. 178 Tenths of an bale above 24 
Inches; begin thus: 


2 
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_ by THEPRACTICE OF THE SECOND EXAMPLE, 


m 4, on 24 Inches: tbenn 
With q, on 25: then, 


With 4, on 1 Inch above 24, i J. 3 "25th. 
neh: then, e ip 


With 4, on .1 Tenth Wee 24 ther; | 
With 4, en. 178 Tenths above 24. 


ſion, 0 
With .6 above 40 on 24; begin thus: 
With 40 on 24 Inches: then, 

With Fo, n 24. then, x; | 


tb 1® above 4, n 24, i. © the 5tho ; * then, 


With .1 Tenth above 4, on 24: then 
With .6 Tenths above 42, on 24. 


ſion, 


 Wih 6 Tentbs ho 42 of Heat an n . 178 
Tenths above 24 Inches: to be done thus: 
The EXPANSION with 49, ou 178 Tenths above © 
24 inches, being once found; divide 1T by g: and 
the Quotient is the Expanſion with 1% above 49, 
en. 178 Tenths of an Inch above 24 Inches. | 


Then for the Expanſion with .1 Tenth above 4 , 
n. 178 Tenths above 24 Inches; add a Cypher and 
decimal Point to the left of the ſame Quotient. 

Then for the Expanſion with .6 ; multiply that Sum 


into. G, and add a Cypher and du Paint. 


_ The Anſwer is the PART of an Inch, io which . 6 


Tenths of a Degree above 40 of Heat, on .178 Tenths 


of an Inch above 24 Inches, raiſes the Barometer. 
It is true, the PART is fo minute as to be rejected : 
yet the Male of Proceeding, i in order to inveſtigate the 


Expanſion with Preciſion, is firoper to be retained. 


392. PRACTICE of the firſt Part of Caſe the 1. 
For the Expanſion with 40, on 24 Inches; 
look 


Iſt Part of Caſe the 2d. To find che Bo 


2d Part of Caſe the ad. To find the Expan- | 


fi 


ci 


| PRACTICE or THE SECOND EXAMPLE, | 


look, in the fir Table; (Set, 363) and in the left 
vertical Column, with 4 Degrees of the Ther- 


mömeter; and along the upper horizontal Line, 


: the Point of Meeting gives the 
Expanſio 0097 (a); which, e ae to Ad- 
. is to be TY under the 24, +178 thus, - 


0097 
PRACTICE of the 2d Part of Caſe the firſt. 


393. In order to obtain the Expanſion, with 49% 


of Heat on .178 Tenths of an Inch above 24 


Inches of the Barometer; let it be conſidered 


where it ought to be found in the Table: for, 
Tenths of 1 Inch above 24 Inches, are at ſome 


intermediate Point between 24 and 25; that is, 
above 24, yet not ſo high as 25 : .or more than 
24, yet leſs than 25. 

Look therefore in the Table, with 4 Degrees 


of Heat, on 24 Inches; then with 40 on 25 In- 


ches : 'and the reſpeRive N umbers are. oy and 
:01OT, 


ches, viz. on the 25th Inch, thus: 


25 = ,0101 from; 
* * 1 54 0097 ſubtraRt: 


0004 : This there=" 
fore is the Expanſion with 4%, on 1 Inch above 


24 Inches. 


Then with 4% on . 1 Tenth of an Inch above 


24 Inches. 


(a) 7 There is no Occaſion to take more hk four De- 
cimals out of the Table, 


hohes of Quickſilver in the Tube of the 


And by taking the Expanſion with 49 on 24 
Inches, from 4® on 25 ; the Remainder will be 
the Expanſion with 4% on 1 Inch above 24 In- 
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PRACTICE OF THE SECOND EXAMPLE. 


The Anſwer is the ſame as the former, viz. 
.0004, with the Addition of a Cypher and decimal 
Point to the left, thus ; .0004 becomes 4; 
viz. the Expanſion with 4% on. 1 "Tent of an 
Inch above 24 Inches. 

Then for the Expanſion with 49% 


on . 178 


Tenths, ſay, 


If the Expanſion with 4% on . 1 Tenth above 
24 Inches gives. ooo Part of an Inch, what 
will the Expanſion with 4, en. 178 give? 

„ at - 5 nn. i 

Multiply the two laſt e thus : 


| .00004 
+178 


00032 
©0028 
©0004 


0000712: and, as in Moltipli- 


, cation of Decimals, the Product muſt have as 


many decimal Places, as are in the Factors; 
a Cypher mult be added to the left Hand, thus: 
-CO000712: but having divided that Product by 
the firſt Term 1, viz. a Decimal, the pag 
is a Cypher leſs; viz. .0000712. | 

This Anſwer is the Expanſion with 4o, on 
178 Tenths of an Inch above 24 Inches: pre- 


| pare it for Addition, as the former, 24.178 


+0097 
. 00007 12 


PRACTICE of the firſt Part of Caſe the 2d. 
394. For the Expanſion of .6 Tenths of 
2 Degree of Heat, (more than the 4 Degrees) 


on 24 Inches of the colds ak Barometer ; it ſhouc 
. be 


PRACTICE or THE SECOND EXAMPLE. | 
be coofdered where ſuch Tenths can lie in the 


Table. # 
No. 6 Tenths of 1 Degree, (more than the 
4?) ar\at ſome intermediate Point of the Ther- 
momete\, between 1 and 2 Degrees: above 13 
yet not ſo Tigh as 2: or more than 13 yet leſs 
than | 

Therefore .6 Tenths of 1 Degree above 4 
Degrees, are ſomewhere between the 4th and th 
Degree: above 4; yet not ſo high : as 5: or more 
than 4; yet leſs than 85. 

Look in the Table (Section 363) ; firſt with 4 
Degrees of Heat, on 24 Inches, and then with 5 
Degrees of Heat on 24 Inches; and the reſpec- 
tive Numbers are .0097 and. 0121: and by taking 
the Expanſion with 4 Degrees on 24 Inches, from 
the Expanſion with 5 Degrees on the ſame 24 
Inches; the Remainder will be the Expanſion | 
with 1 Degree above 4 on 24 Inches: viz. 


5 = ,0121 ] on 24 Inches, as in whole 
with Is = 8 * 7 PEE? 


Rader, 40024. 


This therefore is the Erben and. I oak 
of Heat, above 4, viz. with the 5th Degree, on 
24 Inches of the Barometer. ; 
Then ſay, if x Degree of the Thermometer 
(above 4, viz. the 5th Degree) gives by Expan- 
ſion, a certain additional Height, or Part of an 
Inch, viz. . 0024, on 24 Inches of the Barome- 
ter ; what Height will 6: n give ? Anfwer 
6 Times more. | 


mes Multiply 


316 PRACTICE or THE SECOND EXAMPLE. 


Multiply the 24 and 3d Terms, and. diyite by. 
"the . thus; = | | 
| 3 : as, 


6 * 27.3 is the Expanſion, or 
Height, in TE of an Inch, for 6 Degrees. 
Wn” And farther, to-proportion for the Decimal ; 
| fay as 1 Tenth of a Degree gives a certain 
Tenth of the former .0024, in additional Height, 
viz. .00024 ; what Height will .6 Tenths give e 
Anſwer, . 00144. 
Prepare this Height for Addition. to the Num- 
\ bers A. found. 
PRACTICE of the ad Part of Ca the 2d. 
395. To find the er of 5 above N en 
+178 above 24 Inches. | 
The Expanſion wjth 4% on 3 is already 
found to be. oO 12 : divide it by 4, and the 
| Anſwer is 0000178, viz. the Expaglic with 19 
01 .178 above 24 Inches: _ 
And, for the Expanſion with it Teath ; the 
Anſwer, with the Addition of a Cypher and de- 
cinal Point to the left, becomes .00000178, 
Laſtly, for the Expanſion * 6, ay, .. 


If 3 *: 000002778” 8 
Multiply the 2d and 3 Tes, "nl divide * 3 
firſt: ooo⁰⁰˙cd» . 
i 5 6 2 + 3 
D 


The Anſwer is a Decimal leſs; VIZ. bob; ; 
i. e. the Decimal of an Inch, to which .6 Tenths 


9 08 | of a * above 4 Degrees of Heat, on .178 
| | Tenths 


5-45 + 
n r — 4 2 a — 2 
1 


Nr I 7 ·můͥuἰu²ĩ „% — a 
PR N K — 3 - — — 


' PRACTICE or THE SECOND EXAMPLE, 34% 


Tenths of an Inch above 24 Inches, raiſes the 
<_Bargmeter : which, after all, is ſo ieee 
that ĩt hnay be fairly rejected. 

Yet the Rules by which theſe Deduftions are 
made, My be uſeful in other Caſes. 

Prepars r Addition, as before. 

The Decimals, in the Anſwers, may be omit- 
ted, when they exceed four Places. 

396. 5th Step. To proceed with the ſecond 5th Step. 
Example. 

Place the different Expanſions. now. found, 
above each other, Units, Tens, &c. under U- 
nits, Tens, &c. preparatory to Addition, thus: 

For the Expanſion with 40, 6 an 24, .178: - 

_ Iſt. with 49, on 24, 0097 

2d, with 6 en 24, 0144 

3d. with 40, on 178 . 000% 2 
74 4th. with 0 on . «178  -00001068 Eo 
The Expanſions with 49, .6 added==,01122188 
To the Sum add the Height * 

A} mand | - 24.178 | 


- 
„ 


1 
The Anſwer is Height of the colder Barometer, 
now equal in Temperature to the warmer : (re- 
jecting all but the four firſt Decimals.) . | 
397. 6th Step. Place the Barometers now of 6th step. 
the ſame Temperature, i. e. equal to the warmer, 
in one View, thus: 
1ſt, the upper Barometer, 24. 1892 
2d. the lower Barometer, 25. 1328 
The 7th Step applied in the ſecond Example. 76 87 * 
398. Find the Height, in FORE in the 2d Co- 
| | . lumn 
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zehn Step. 


PRACTICE OF THE SECOND EXAMPLE. 


| umn of the 24 Table, correſponding to Inches | 
and Tenths of the upper barometric Tub, 1 in 


the 1ſt. Column of the ſame Table, thus, (Sea. 


5 of 

T he Barometer ſtanding at 24.1892%; it muſt | 
be conſidered where, in the 2d Column of. the 
2d Table, a Height correſponding to ſuch Inches 
and Tenths can lie: and the Anſwer is, ſome- 
where above 24 Inches. 1 Tenth, but not ſo hig 


as 24 Inches. 2 Tenths: 24 Inches . 1892 Tenths, 


being more than 24 Inches .1 Tenth, but 4 75 
than 24 Inches 2 Tentbs. 
Firſt then, look in the i ſt 8 for Inches 


- 24, -1 Tenth; and the correſponding Height in 
Feet is 5 7388.0 but the Height for 24, . 2, in 


the 2d Column, beneath the former Number, is 
only 7280. . | 
3099. $th Step. Subtract the latter from the 
former and the Remainder is 107.9, the ſame as 
in the 32d Column: viz, the Height, i in Feet and 
Tenths, correſponding / to one Tenth only, 
namely, the 24 Tenth above Inches 24, .1 Tenth: 

with the Temperature of 31.24 of Farenheit, 
for which ſole Purpoſe the 2d Table is calculated, 


A new Queſtion then ariſes, viz. what are 


the Heights in Feet and Tenths, correſponding 
to the remaining Tenths or Decimals of an Inch 


_ Ten 245 I "TVS, 


—_ 8 
oog 
oo which i is to be reſolved, 
by Ae of the zu Table, or Table for 


| FROM which 7 e 373: ) 


22099 APPLICA- 


APPLICATION OF THE Dann FOR TENTHS. 


400. gth Step applied in the 24. Example. 
Firſt for the upper Barometer. 


— & in the Table for Tenths, in the left 


Column with 107, (rejecting the. 9, as 
too miRute ;) and along the horizontal Line at the 
top, with g: and find the Anſwer) gradually, thus: 
It. With 107, and 8, (as a whole Number,) 
anſwering to. og: which, in the Place of Meet- 
ing, gives 86 Feet. | 
- 2d. With 107, and q, (as a whole Number) 
anſwering to. oog: which, in the Place of Meet- 
ing, gives 7. 
3d. With 107, and 2, (as a whole Number,) 
_ anſwering to 0002: which, in the Place of 
Meeting, gives 21. 
Place them in View, and add, and bring them 
back again into Decimals, thus: 
With 107 and 8, anſwering to. o8 giving 86. Feet 
and , - to .o09 - - 9.7 
- - and2, - - to ,0002 = 21 


95.91 
( Next : with the G, if required; which was 
before rejected :) but there being no .g Tenths 
in the left Vertical, call it go, and allow for it 
in each Anſwer by moving the decimal Point 
two Places to the left, thus : with 
90, and 8, anſwering to .o8 giving 72 = .72 
and 9g. to. o - B81 =,o8r 
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* Crop. 


* 


and 2, to. 0002 18 =. 0018 


10 9 00[28 


Add the former Sum 95.9 


Total = 96. 7) 
Which 
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| PRACTICE OF THE SECOND EXAMPLE, 


30th, Step. 


\ 


Inches 24 .x Tenth: and 24 .1 ga 


of ſo many Tenths of an Inch of Quic 
the Tube of the Barometer, muſt 
2 kfs Height of the Barometer elevated above the 


Which 95-9 is the Height in Feet and Tenths 
correſponding to.o892 Decimals of an Inch above 


7388.0 in Height; therefore an additional teight, 
ver in 


in Feet, 


imaginary Level indicated at 32 Inches. | 
401. Ioth. Step. Subtract the Height in Feet, cor- 


reſponding to the Expanſion on .o892 Tenths of 
an Inch, (ls than Inches 24.2 Tenths, of 


the upper barometric Tube, ) from the Height, in 
Feet, correſponding tothe Expanſion on Inches 24.1 
Tenth of the ſame barometric Tube, continuing 
at the Standard Heat, (a) viz. 7388.0 ; 
AS 95.9 


—— 


7 | The Remainder 7292.1 gives the 


real, viz. the ſs Height of the upper Barometer, 


at 24.1892 with the Standard Temperature. . 
Repeat the ſame Proceſs, viz. the gth. and toth. 

Steps, for the /ower Barometer, thus: | 
For the lower Barometer in the 2d, Example. 
Firſt, Find the Height, in Feet, of the lower 

Barometer, ftanding at Inches 28.1318 Tenths, 


in the 2d. Column of the 2d. Table, correſ- 


ponding to Inches and Tenths of the Quick- 
ſilver in the barometric Tube, in the firſt Co- . 
lumn of the ſame Table, thus: | 

The lower Barometer ſtanding at 28. 1318; z it 


muſt be conſidered, where in the 2d. Column of 


the 2d. Table, a Height correſponding to ſuch 
Inches and Tenths can lye : and the Anſwer is, 
ſomewhere above 28 Inches, .1 Tenth, but not 
125 5 {wo 

{a} See Section 368, Note (a). | 


Tert 


4 


PRACTICE o ins sro 3X4MPLE, 


io o highs 28 inches 2 Tenths 2 28.1318 Tentlis 
be being more than 28 Inches Tenth, yet leſs 
8-lnches/2 Tenths. 
i then, look, in the firſt Column for * 
and the vorreſpanding Height, in Feet, is 3386.6: 
but the Hesght for 28. 2, is only. — E 


ſubtrasinng the leſs from eue realer A 
the Remafnder is — — 92 6, 
the Tame as in the 4d. Celan, viz. the Height, 
in Feet and Tenths, een to oe Tenth 
only above 28. r. 

Having therefore found that Pert glb Tetiths, 
are the Height, Eorreſponding to one Tenth 
only above Inches 28. 1 Tenth, of the lower Ba- 
rometet, with the Temperature of freezing; for 
which fel Putpoſe; the 24 Table is caleylated ;= . 
a new Queſtion irifes, vis, ' what are the Heights, 
in Feet and Tenths, correſponding to the re- 
IM: Detimals * 28. ts bane 1 

! b e 

17 fey] F 


1001 
WS - 06885 to be elated 67 Applied | 
thin. we all third Table, or Table for Tents, 
which ſee, (in Section 3 T Hen 
Lock in the 3d. Table, with 9, (om . the 
6 as too minute) and with oh 4 
3 anſwering to .03, which gives 28 Feet 28. 
TI ©. - = to. OI, - - - © Sw 4 9 
82 > * . _ -,,- Momo . 274 


141 
* 5 . | 2 ; — 
"ths © * "IJ bu 14 : 4 of * . 


£ ' 29-614 

Which 2558 is the Hi in MP et and Tenths 
correſponding t0..0318 Tenths above Inches 28. 1 
| Tenth : and Inches 28.1 Tenth gave Feet 3386.6 
At Tenths 


1 14 


322 


'C, 


| PRACTICE OF 'THE SECOND. EXAMPLE. 


Tenths in Height: therefore an additional Height 


of ſo many Tenths or Decimals of an 5 5 
Quickſilver i in the Tube of the Baromete;, muſt 


give in Feet, a leſs Height of the lower Bayometer, 


elevated above the imaginary Level idee by the 
Quickſilver reſting in the Tube at c Inches. (a/ 
402. Therefore ſubtract the Height, in 
Feet, correſponding to the Expanſion on .0318 
Tenths of an Inch (leſt than Inches 28.2 Tenths 
of the lower barometric Tube,) from the Height, 
in Feet, correſponding to the Expanſion on 28. 1 
Tenth of the ſame Barometer, viz.. Ts 
86.6 
* 6 
and the | HER - 3357-0, . gives . real 
Height i in Feet of the lower Barometer, at 28.1 318 
when above the imaginary Level, and with the 
Temperature of freezing by the ſecond Table. 
403. Then, by taking the Number of Feet and 
Tenths above the imaginary Level, (indicated by 
the Quickſilver, j in both Tubes, reſting at 32 In- 


ches) anſwering to the Expanſun on Inches and 


Tenths of the Inuer Tube, from the Number 
of Feet, &c. by the former Proceſs, e 
to that of the upper Tube; vis. 

44 T=- foe AT FIDEL: 
Fuer 3357.0 


. e eee, 


8 thi remaining Feet 3935-1 ' Tenth is ke 


4 » . 


Height, by which the Station of the upper Baro- 
meter exceeds the Station of the ore both be- 


: oY 1 | : ing 


6. $eQtion 363, Note 15 on Note 5 b 


* 


4 2 ©. ad 8 4d | 


PRACTICE OF THE SECOND EXAMPLE. a 5 


ing at the Temperature of 31% 24 on  Farenheirs 
Scale, See Section . OO jy 


END or THE $£00ND; STAGE. 


" "0 , Fon 
) 8 , ; IF 4 - * 1 
5 - 
: * x [ * 8 8 b 
1 7 
oy : < * — 1 1 . 
; , 5 


Section 404. "21th Step. itz Step, 
(See the Practice in the iſt Example, Set, 376. ) 


Air-Thermom. AoE R 
Air-Thermom, BELOW was 63.9. 


8 


Whole Heat e 119. go adding TY 
Half Heat $59.95 lpber) 4 
Standard- Heat 31. 4 


which deduQ; and there ——-* 
remains each Moiety, 28. 71 
above the Standard- Heat. | 
405. 12th Step. (See the padde! in the fiſt 12h, Stop, 
Example, Section 377.) 
By the fourth Table, find the 8. of ; 
Air, with 28.71, (more than the Standard- Tem- ol 
_ perature) on Feer 3935» 1 Tenth, gradually, 
thus: 
406. iu with 28 on Feet 2000=204.1 (a) 
| 900 a8 9000 613.3 
30 3000-204. 
Woes 35 go00==340.1- 
| 1 1000 68.0 
Not? : wy The decimal Point in the Anſwer 
correſponding to the Place of Thouſands, in the 
Queſtion, is to remain, as taken from the Table js 
calculated for thouſand Feet, thus: 204.1. | ö | 4 
7 SR 2 2d, For NF 4 


3; PRASTIGE or THE SEOONN/ZRAMPUE... 


ad. For Hundreds in the Queſtion, remove hs 
decimal Paint one- Place in the Kuſtcer. thus 
56512. 3 becomes 61.23: 
34. For Ten, tus Places, thus 7 204-1 becomes 
2.0673 * 
Ach. For Units, three Places, thus 40 I be- 
„ 20077. 

- 5th. And for each Pea a Place mare, by 
adding Cyphers to the left, * wanted, thus; 
68.0 becomes . 

468507. Place the plain and Jocimated Anſwers, ig 
one View, and add the latter together, thus: ; 

" - 204.4 =the'fms 204.7 © -- 

_ 612.3 = becomes 61.23 wy 4 

204. = - = = 2O4T... 1 

340T = - < » 8 


e 


viz, 8 of Air ih, 9 nero : 7 


28 on 3935-1 = 

408, Seconds, with 74 on Feet 3000= 517. * 
900 as 9000 1582.7 

N „„ * 200. 20008= $125 


5 Joo 862.6 
5 „1 1000 172,5 . 
hs order W dende theſe Anſwers, it muſt 
be obſerved that the Expanſion was not with 71 
Degrees, but with . 71 Tenths-of a+ Degree of 
Heat; therefore the decimal Point correſponding 
to 2000 Feet in the Queſtion, muſt in the Anſwer. 


ee n Flases 2 88 ad 517.5 
| - becomes. 


* 4 


* 


6 ) Taking ene Decimal 5 out cof — Table. 


7 | ; % % | ; Jn 
. PRACTICE or THE. SECOND. EXAMPLE, -» 294 


becomes. 5-195: 2 * the 100, three Places: for 
— 1.5% che 10 four . n * 
e : 05175 200+: EO 

008626 1 
0001725” N 


'6, — 


* Pe 7 N * 


The Expanſion with T being found, vis. 1 
Feet 6.7 Tenths; add it to the Expanſion on „ 1 
28 Feet 590 ys. Viz. 4 
274-4 Anſwer. 5 | „ N 1 | 
Which Heigli in Feet and Tenths, REY) . 
ponding to the Ewpanſen of Air with 28. 4 
Tenths of a Degree of Heat more than * — 
Standard 319.24, being added to the Height in il 
Feet and Tenths, correſponding, to the Expanſion | i! 
on Inches of the Quickſilver in the upper Baro- 1 
meter, with the Standard-Heat, already found, $1 
VIZ, Y J025-T:" - 14 
gives the real Height of the Moun- 274. 4. | n= : ö 5 | 
ain, or upper Station, ſought. 4209.5 9 
END OF. THE THIRD STAGE. 1 
The frond Hed briefly fated: deri 1 5 f | | 
- 499» Below: Noccenioter, 28.1318. is „ is 
Attached Thermometer 619.8; Air ditto 632 9. 4 
Above: Barom, 24.178. 3 kf 
Attached Thermometer 57.2; Air ditto 36%. "i 
Degrees of Heat, vis. 4. 6 to teadded: to My 
a F 


* 


RECAPITULATION OF THE SECOND EXAMPLE. 


the colder Barometer at Inches 24.178 Tenths, * 
the firſt Table, viz. © 0112 
Parts of an Inch of theQuick- _ 

filver in the Barometer, 
raiſed by 49.6 of Heat. 
The Sum 24. 1892 


| is the PoINT, .in Inches and Tenths of a Inch, 


at which the upper Barometer now reſts, being 


of equal Heat with the lower. 


| 5 Section, 399. 


End of the firſi Stage. 


By the 2d. Table, find the Height, in Feet and 
Tenths, correſponding to the /ai4 PoiINT_ when _ 
at the Standard - Heat; gradually, thus: the 


Height corieſponding to Feet 24. 1 is 7388. 0: 


then with the Difference 107.9, (rejecting the. 9) 


; Section, 400. 


Find the Height 25 the 3d. T correſpond- 


ing to . o8 09 5 
oo Feet 95. 9 Tenchs. 
n „0002 | = 
Which Height aden from 7388.0 
95:9 


And there e in Feet, 7292.1 
The Height correſponding to Inches 24. 1892 
Tenths of the upper Barometer, with the Standard 
Temperature of 31.24 ; for which ſole Purpoſe 
the 2d. Table is calculated, 5 
Repeat the laſt Proceſs with the lower Bars 
meter, reſting at 28.1318, gradually, thus: | 
By the 2d. Table, find the Height correſpond- 
ing to 28.1, which is 3386.61; then with the 
Difference 92.6 (rejecting the .6) find the cor- 
reſponding: Height,” by the 3d. Table for the re- 
maining Tenths or Decimals of an Inch, above 
28.1, viz. 
; 03 


RECAPITULATION OF THE SECOND ZXAMPLE, 327 


+ 366 1 
e 
.. ., 0008 * 27 22 5 
| Which Height ſubtract from 3386. 5 | $eQion 402. 
e * 
— — 

And there remains, 3357-0 viz. 
the Height in Feet correſponding to Inches 28 
1318 Tenths of the lower Barometer, with the 
Standard Temperature of 31.24,. for which ſole 
Purpoſe the 2d. Table is calculated, 

Subtract the Height in Feet, correſponding to Section 404, 
Inches of Quickſilver in the upper Barometer, 
viz. 7292.1 from ditto in leer Barometer, 
viz, 3357;0 and there remains the Hage in Feet 

of the upper Barometer at the Stan- 
vis. 3935-1 dard-Temperature of 31.24. . 


End of the ſecond Stage. 


On which Number of Feet, viz. 3935.1, by the Seaton, a 
- 4th Table, find the Height, with 289.71 of Heat: | 
With 280. on Feet '3935\1==267-7 and 
With — n. ſs = 6.7 
Sum 2744: which 
Height, m more than he Standard 2 
Heat, being added to . 3935-1 
the Height, with the Standard, — 


gives: the true Height, viz.. Hens. 
End aids the third a 


— Feet 29. 6 ren. 


CHAPTER 
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C HA ABT ER Lvl. 


PRACTICE or ThE rung EXAMPLE, | 


- * 


- REFERRING TO THE erorions. 2 


edlen 410. 
1 0168 #b14 f 44 


Attached Therm. 605.53 j Ait-ditto, 60e. 23 : 

ode. Barom. Inches 29,5218: 

Attached Therm. $606; Air-ditto, 570. 2 
\ Subtrad the colder. — From the warmer, 
and there remains, 


ratufe; Which is tobe done by the 1/f Table; thus : 
1 Bad the Expanſion with 4 'of Heat, { on 


the colder Barometer; which, as before, i is the 
upper Barometer) landing at hehe 29, 3218 


Tenths. l 
1 with 40 2 20 Ineher10127 n 
2, cuith 40 on 5218 Tenths above 29 Inches: : 
In order to obtain Which, begin mY 
-  - with 42: 01929 = 301 17 


| ten with 4 on 30 . 0121 
Subtract for the Expanſion with =— | 
49 on 1 Inch above 20, and there © FH 
remains I cee >= 03 eee. 2 11 
5 . Se Sf Mn e Then 


(a) Tux beats +. In eb cn of the Dome 
of St, Peter's Church at Rome, and 50 Feet below the Top 
of the Croſs, the Barometer, ſtom a Mean of ſeveral Obſer- 
vations, ſtood at Inches 29.5218 Tenths : the attached Ther- 


mometer being at Degrees 56,6 Tenthsz and the Air-Ther- 


mometer at 57 Degrees: at the ſame Time that another, 


placed on the Banks of the River Tyber, one Foot above the 


Surface of the Water, ſtood at 40,0168, the attached Ther- 
mometer at 609.6, and the Ait-Thermometer at 609.2 t what 
was the Height 'of the Building above the Level of the 
River ? 


BELOW: Barom. "Inches 30, 


4 of Heat to be added to 
the colder Barometer; 25 give it an : ral Tempe- 


* 


mi. S 


a 


Ax 


| PRACTICE or — ii 


Then for che Expaifioh tb 49 vn 1 dag 
Jol an Iden above 29 Triches'; 1 
Then for the Expamſich on 5128, ee, SeQtion os 
the two Taft Terms, and OfVIdE mom | 
the ProduR by the firſt Term : | 
: the Anſwer is .0002ſ0872 
Add the Expanſion toit . 6 
29 Inches, juſt found, 7 
to the Inches of the Alder 9 2 
Nr, 5 viz. 29.5218 


| Anſwer 3 Inches 29.5337 Teiths of 
the cler Barometer, are new expanded equally 
with the warmer. (rejecting the Decimals as in 
Section 395.) 8 ; 

8 thus: Dk 

Tur Barometer, 29-533] 

Lower Barometer, 30.016 
End of the firſt Stage. 


411. Þy the 2d Table, and in the 2d Column, gation 372 
find the Height of. ach Barometer, with the 
Standard-Hedt; in Feet and Tenths, correſpond- 
ing to the Inches and NEAREST Tenth above 
and below-the Point required : an | 

Firſt of 'the upper, at 29.53 


The Inches and neargft Tenth'i . 
Feet. 


29 · 5, correſp. to 2119.7] Difference 
and below 29. 6, cor. to 2031.5 H between. 5 and. b 
above 29 Inches. 


, 3 
= 


SeQion . 


881.2. 


412. By the 3d Tf; with the Difference 88 SeQion 1s. 
U u Feet, © 


| PRACTICE OF-THE THIRD EXAMPLE, 
705 Feet, ſind the Expanſion on the remaining Decie 


| 0 _— 1 cor. 1595-0 


mals, above 20.8. viz. on. 0337, thus: * 
on 3 . = 26 ag 26. 


t | 
© 0007 = 62 —— 62 
. 29.22 


From the Height correſponding to 7 8+ 5 
viz. Feet 2119.7 Tenths, 4 
ſubtraQ the . 29.22, i. e. Height cor. to 0338 
and there 
remains 2090. 408, the Height cor. to 29. 5338 
with Expanſion of the Standard- Heat. 

41 . Repeat the 4 laſt —_ for the lower Ba- 
rometer, at 30.0168. 

_ iſt, The Inches and PEN) Tenth. is above 

30. correſp. to Feet eie of 


ede eee 


1 above 30 
ches. 


1 o 
ad. Then with 86 Feet, find the Expanſion on 


the remaining Decimals, above 3o, 


vi. .0168, thus: on or 


414: (24. * From the Height correſponding to 
o Inches, viz. Feet 1681.7 Tenths, 


| fubtraQ the Height 14.89 correſp. to 0168, 


and there remains 1666.81, the Height correſp. 


to 30.0168, with of the Standard- 
Heat. 


4. From 


Subtract the lower * 1666.80 


F 4 


PRACTICE or TRE THIRD IXANPLE. RE © 


1 From the upper Height, at 209048 


— | ; 
And there remains the Height 423. 67 i in Feet VVV; 
and Tenths of the upper e with the = 
Standard TEmperature.. . 
225 End of the ſecond Stage. - WAR 
415. Detached Therm. above 57? / 4  Seftion 374. 
-... .. Detached _ below 60.2 | 
N ole Heat wh 237-2 1 ih 
Haff Heat 38.600 adding a 
Standard Heat « 3424 [Cypher ) 
which being deducted, leaves 279.36, viz. De- 
grees of Heat more than the Standard, for each 
Barometer. 
416. By the 4th Table, find the Expanſion of Seftion . 
Air, with 272.36, on Feet 423.67 Tenths,, 
Firft, with 27% on 423.67, thus:  SeQion 406. 
Viz, on 400 as 4000==262.4 decimated 26.24 
20 as 2000131. = » 1.312 
3 as ek 1965 HY =. = 1968 
.6 as 6000=393.6 '- - 03936 
oO7 as. e 22 - - 004592 
1 Expanſion 27. 692752 
Sond, . with..36 on the ſame, thus: .,*  Seftion 407. 
on 400 as 4000==349.-9. A 340 
20 as 2000=174.9 - =: - ,01749 
3 as 3Z000==262.4 - +» » 3 2 
.6 as 6000 524.8 ' =, ,o005249 
* as 7000=612,3 = '- = 00006123 
Expanſion =. 37050003 
Add the former 27.6927 32 
RE: Height i in Feet. 28.06325203 
; Uu2 418. Which 


W 


N OF THE TRIED BXAMPLE. 


f 417. Which Height for Expanſon of Air, 
_ with more than'the Standard Heat, being appz . 
(a) to the Height, for Expanfion of the Barome- 
ter, with the Standard-Heat, gives the Ia 
of 25 upper Barometer, at the wen H | 
or Expanſion of Air above Stan 
Height in ! fee | . 
For — 0 f Baranitr, 

with Standard?” Height i in Feet 423.6 


8 W Trus — of the 1 451.6 
r I Foot aboye the Water 1.0 
Waere the Top of pag 


_ [Gallery 8 8 2 
Pte of the Top of this Crois e 
Ty bern 593.6 


Height of the ſame, meaſured the tas . 
Day geometrically, 1 was Feet 502.9 
Eu of ile la . 3 
| CHAPTER 


* See geddes 3 2dly. i we Moiety, Haf- 
or mean Tempetsture of the Air, 7s equal to 

the Ae reer to w hich the two Baro- 
meters _ brought, by che 2d Maple, the fourth 
Table, for Expanſion, of: Air, is needleſs : the Height 


already found, ity the. Arabi. beipg the rue Height 


of the Station. 
1. lr the Moiety * Half-Heat, or mean Tempe- 
G 


 ratare 2 the Air, is FG the Standard-Tempe- 
rature of 319.24; ſubtract the mean Temperature 
de” 31,243 2 with the Remainder. find, the Ex- 
b as uſual, hy, the qth Table: ſubtract the 


-Sum, (which is a correſponding Height in Feet and 
Tenths) from the Height in Feet and Tenths of the 
> eas weak at; the Standard. Temperature, in the 2d 

able : and the Remainder will be the frus Height of 


er ed or upper Station. Section 384, Now 4. 


/ CHAPTER: Lava, nog 


8 or THE FOURTH, EXAMPLE, (4) 
FOR. MEASURING, 8MALL Rares. 


Section 419» ' Trached Therm. below, "719.0 By this beam 
| Attached Therm. 2 70. 5 fle, 


Heights — 
eaſily mea 


— 
Subtract, „ „ 2 fured. 
Tenths of a Degree of Heat to be added to the | 
colder Barometer (which in the preſent Caſe is 
the upper, but might poſſibly os been other- 
wiſe) by the 1 Table. 
Bight, with oo. 5 on 29 Inches. Ts obtain 
which, begin 3 : 5 

8 with 19.0 en 29 Inches oo: 7 a 

with 00. 1 above 19, on 29 = .0002 : os | 

"with o%,s above 10, on 29 = . o . 

Prepare it for Addition to the colder Barometer. 

colder Barometer 209.985 
| — with '5 above 10, on * 


„ 

* with .s Tenths above 19, on 985 
Tenths above 29 nches. To obtain which, : 
(having already found the Height from Expan- 
ſion with .5 above 10, on 29 Inches, to be .001;). 
ſince the Expanſion; on .g85 Tenths above 29 


| * is * above 29, yet. below 30 
i „ 


po Tux Ger 1 Nes the Convent of St. Clare, in 

a Street called La Strada dei Spicchi, at Rome, the lower Baro- 
meter ſtood at 30. .082, its attached Thermometer 71 8 ö 
and detached ditto at, 68 Degrees : on the Tarpeian n "gd 
Weſt. End of the famous 4 5 called The Capitol, the « 
Barometer was at 29.985, its attached Thermometer. 306. 

and ”; ns ditto 76” what was, the Height of the Er 
nence | 
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334 


' PRACTICE OF THE FOURTH EXAMPLE, | 


Inches; find the Expanſion. with 5 above 19, n 


> Inches, thus: 
firſt, with 1% en 30 = og" 
2d. with oo. 1 above 10, on 30 = .0003 . 
3d. with 09.5 above 10, on 30 = ,0015 
Subtract the Expanſion with 5 Tenths above 
19, on 29 Inches, from the Expanſion with , 5 


; S enths above 1, on 30 Inches: 


viz. on 302 0015 
on 29 == 001 


The Anſwer is + .0005, hin Height 


from Expanſion, with .5 Tenths above 19, an 1 
Inch above 29, i. e. on the zoth Inch: Then, 


if 1 Inch above 29 . 9005S 3 5 JT 28 00005 : 


| and 985 
multi plied. : - 00025 
as whole 00040 


Numbers, ©0045 


give 0004192 8 | 
add the former Number. 29. FT. 
and, for the three remaining Deci- _ 
| mals, may be ſubſtituted x De- 5 
cimal i in the fourth Place 1 1 
colder Barometer of e uu 5 
with the warmer . _ 3 on 6565 5 


420. When the Quichſiluer in = Barometer indi- 


cates the ſame Number of Inches, differing but one or 


two Tenths at the moſi; (which will frequently be 
the Caſe, in levelling flat Countries, or meaſuring 
fmall Heights ;—inſlead of the uſual Method, (to find 


the * 2 each Barometer ſeparately, with the 
Standard- 


» 


FOR MEASURING SMALL HEIGHTS. 
Standard- Heat, by the 2d Column of the 2d Table, 


as in Section 4.11 ; —it will be more convenient, 


iſt, To ſubtra? the lower Barometer from the | | 


upper. Then, 
. 2dly, By, the 23d Column of the ſame Table, 
| find the DIFFERENCE, (viz. of one or two Tenths 


at the moſt) below the Inches and neareſt Tenth of 


the lower Barometer. 


And laſtly, with that DIFFERENCE, fnd by the | 


3d Table, the Height at the Standard- Heat, cor- 


reſponding to the wn Decimals above the upper 


Barometer. 
421. (II.) From the lower Barom. viz. 30.082 
Subtract the upper = 29.9865 
Remaining Decimals above the upper ;0955 
24. Find, by the 2d Table, the Height cor- 
reſponding to the Inches, and nears? Tenth above 


| and below the Point at which the Quickſilver reſts 


in the lower Barometer. 
The Inches and neare/? Tenth is 
above 30 Inches, correſpond. to Feet 1681. 7 
and below 30.1, coreſponding to - - 1595.0 


e 2 Adis, 


Lafth. Find, by the 3d Table, with the pirF- 
FERENCE, viz. 86 Feet, on the remaining Deci- , 


mals, for the Height, in Feet, correiponding to 
the Standard-Heat, _ 


%s - 43 - = 43. 
e = 43 = | = | {+43 


Anſwer, Height in Feet 81. 73 
correſponding to .0955 above Inches 29.9865 
Tenths 
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Ted er un Nach, of Quickſilver in the upper 
Baremerer thus broaght to The Standard-Heat.: 
442. Prepare for Expanſion of Air from Exceſs 
5 55 Standard- Heat, on the ſame Number of 
- Feet. 

Detached Therteh. dove” 780. 
Betached Thermôm. Webb 68.6 


Whole Heaʒt 1344.0 
Half Heat - 72.000 adding a 
Standard- Het 31.24 Cypher) 
which deduct, and there re- 
e FRIED 
which, by the 4th Table, find the a Co of 
Air on Feet $1.73: 
Firfl, with 40, un $1.73; a: 85 
on 80, as 8000 777-6 = 7 
I. "8 T1000 > © "07.2 ws 0 
.7 as 7000 - 680.4 = 06804 
o as 3000 = e = -002976 


7 rss 
d with 0 on 81. 73. thus : 


on 80. as 8000 1477.4 = +14774 
1. as 1000 — 184.6 = „001846 
7 As 7000 - 1292.7 = 0012927 
+03 28 3000 - 3540 = 0000554 


| N 1509341 
add the former Expanſion - - 72.9441 50 


Sum of the Expanſi H 
ee e e eee 


from Exceſs of Heat above Stan- ö 
dard, with 400.76 on 81.73, | 
Ss 1 ADDED 


E * 
| er bak FOURTH ws 


| 4 to the Height at theStan- 

dard-Heat, in Feet {4 81930 | 

gives, in Feet and Tenths; * true — 
82225 of the Tarpeian Rock 89. ala. 


+ Sha? 44 4 > 
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CHAPTER LXXVIIL 


A CALCULATION 10 ASEERTAIN TAB ENT 0 
THE BALLOON ON THE DAY OF ASCENT: ONE | 

* BAROMETER AUD ONE THERMOMETER ONLY, 
BEING TAKEN UP iNTO THE CAR. 


Section 423 „3 Queſtion is ſtated Nout 
Section 36: and the Mode of 
Operation taken from the Recapitulation of the 
ſecond Example, SeQion 409. 
Obſervation before the Aſcent : 
| Below : Barometer 29.8; attached Thermos = 
meter o; detached Thermometer * | 
Above: Barometer 255==23 N or 23.25 (a) 3 
attached Thermom,. o; detached Tenn. 659, 
_—_— being no attached Thermometers ; the 
firft Table is uſeleſs : the Barometer below is 
therefore ſuppoſed to be of the ſame Temperature 
as when above; the detached Thermometer re- 
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maining at the ſame Degree; viz. 659. 
State the OT thus: when blow, at 29. 3 M 
* when 3 at 23.25. | 1 


End of - the firſt Stage. 

424. Find the Height (at the Standard-Heat) 
correſponding to the Inches and neargſt Tentn 
above and below 23.25 : i. e. above 23.2, and 
below 23.3: by the 2d Table. 

XX No 


— — — mr TR 
—— — 


(g) Sadler's Practical Arithmetic, Page 293 
* ; 0 


* r = 7 
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Ty HEIGHT or TRE BALLOON MEASURED; 


N 23. 2 correſponds to 8379.7: and the 
Difference of .1 above, i. e. to 23.3, is in Feet 
112. 1: by the 3d Column of the ſame Table. 

With this Difference, conſult the 3d Table : 

i. e. with 112, (omitting the .1 as too minute) 
on the Wen Decimals above 23. 2, viz. on 
os, as on 5, or 1s; and the Anſwer is 56 Feet: 

which Number being ſubtracted from 8379.7, 
the Remainder 8323.7, is the Height in Feet of 
the Barometer in the Car, at the Standard-Heat. 

Repeat the laſt Proceſs for the Barometer on 
the Ground. - - 

Now 29.8, by the 2d Table, 3 to 
1856.0; and there being no Parts or Decimals 
more minute than a Tenth, viz. . 8, there is no 
Occaſion for the 3d Table. 

Subtract the Barometer in the Car, 3 the 
ſame when on the Ground; and, by the 2d Table, 
upper Barom. 23.25, correſp. to 8 323.7, and the 
lower Barom. 29.8, - - - - to 1856.0 : the 

Remainder is the Height in Feet ——— of the 
Barometer in the Car — viz, 6467,7, with the 
Standard-Heat, _ 

End of the Gans Stage. 


4425. Detached Therm. above, at 652 
Detaracn Therm. when below, at 65 


Whole Heat - - 130 
Half Heat - - - 6. (oo adding 
| Standard-Heat * 31. [ey 
— [phers) 
which deduct, and there remains 33.76 Degrees 
more than the Standard-Heat, for each Barometer. 
Then for the Expanſion of Air, with ſuch 
Heat more than the Standard, conſult the 4th 
be 
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| HEICHT or THE BALLOON MEASURED.” * | 


Table: viz. with 330. 76 on Inches 6467. 7, the 


Height of the Barometer in the Car the 


Standard-Heat, thus: 
426. Firfl, with 330, on 6467: $4 
on 6000 as 6000481. 1, decimated 481. 1 
448000 as 4000 320.7 32. o7 
60 as 60004481. 4.811 


7 as e uf. - - - - 3613 


| Earp bin IT 59843 
427. Second, with 76 on 6467.2 
en, as before, 60001108. decim. 11.08 
4000 738.7 — 7387 
6000118. 1108 
7000 1292.77 012927 


7000 1292.7 00g? 


ene 9437197 
Add the former 518. _$18.5984.3 

| Total Expanſion= 330.5 542197 
viz. | Height by Expanſion in Feet, 
with more than the Standard- 
Heat, add to Height in Feet at 
the Standard-Heat - - 6467. 7 
428. The true Height, in Feet and | 
Tenths, of the * in the 


Cat - 6998.2.- 25 


Feet in a : Yard 8 4 
. in a Mile 1760) 2332.2 Feet. 


1760 (1 Mile. 
Yards in a Quarter of a Mile 440) 572(1Qr. 


440 


32 Yards, 


» - > The 


i | 349 MENSURATION or HEIGHTS,. CONCLUDED. 
| The Height of the Balloon x Miley. x Quarter 
4 32 Rue and 2 Feet. 

= End e the laſt Stage, 

| 5 and of the Menſoration of Heights. 
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N. B. A #hermometric ſliding Rule, for the Ex- 
panſion of Quiekſilver, and of Air, may poſſibly, 
from the foregoing· Tables, be ſo cantrived and 
adapted to the Barometer, as to tell the Height 
by Inſpection, white in the Car of 1 Balloon. 
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HINTS, ou TAE CHEAPEST. METHOD OF INFLA= 
- TING BALLOONS, WITH DESCRIPTIONS OF DIF=- 
FERENT MODELS FOR A GASS-STEAM-ENGINE. 


Section 429. E Expence attending the "=p 
flation of Balloons is a ſolid 
Objection to their frequent Uſe. 

A Check is thereby given to every 8 
ment that might otherwiſe be expected wow a Re- 
petition of Experiments. 

It is, in ſhort, the chief Difficulty under which 
the AIRONAUTIC/ART at preſent labours. 

This Difficulty, however, if once overcome, 

(and of which there is little Doubt) will pro- 
” bably. briog thoſe extiyptdingry! Machines, into 
general Eſtimation. 

What now coſts fifty Pounds, may then be 
done for five : abating the Expence of the pre- 
paratory Engine. 

Monſ. Lavoiſier, by the Application of Steam 
to Iron Fi ilings encloſed in a Copper Retort, has 
generated 


>, 


the Gaſs far Inflation is ſeldom more than fix 


ON THE OHEAPEST METHOD. or INFLATION, 


generated inflammable Air, or light Gaſs (a): and 


Dr. Prieſtley, by canyerting a Gun-Barrel into a 


Steam-Engine, has produced a Gaſs 13 Times 
lighter than common Air; (b) whereas by the 
prefent expenſive Method, with Metal and Acid, 


Times lighter. . 
What has hitherto _ . e on a ſmall 


| Scale, i is here meant to be extended. 


As no Particulars are made public, or at 
leaſt, have yet come to the Author's Know- 
Jedee, relative to the Conſtruction of ſuch a 
Gaſs-Steam- Engine, as may, with Safety and 
Effect, be applied ta the Inflation of Balloons; 


the following Deſcriptions of different Models 


may deſerve ſome Notice :—may poſlibly excite 


the Attention of the Ingenious; and put them on 


ſquare, and two Inches thick. Let it be ſt on a 


Sen eaſier Means to obtain the ſame End. 
I. 
430. Let there be an Iron Het-hearth, one Yard 


common Brick Stove, built as near the Ground 


as poſſible, (or even below it) in the open Air. 


Its Chimney to conſiſt of malleable Iron, flat 
at the Top, and ſtrong enough to ſupport a 
Tea-Kettle or Boiler to produce Steam: and 


extending at leaſt one Vard from the End of the 


Hearth horizontally, before it turns up. It, 
riſe. three or four Yards high, flanting farther 


from the Hearth : the Form a hollow Cylinder: 
with a FURTIP at the Top, two Feet long, 


ſet 
ca) The Writer has not hitherto been ſo fortunate as to 


meet with the original Memoir, containing the Particulars of 


this curious Experiment by Monſ. Lavoifier. 
(+) Dr. Prieſtley's Experiments and Obſervations relating 
to Air and Water. Ph. "REP for 1785, Vol, 75, Part 1, Page 
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on THE CHEAPEST METHOD or INFLATION, 


ſet on at right Angles; for the Management of 


the Smoke, 


Suppoſing then the Fire-Place to 3 the 
Weſt; the Chimney may project Eaſtward. The 


2 North Side is to be appropriated to the Iron- 


Borings or Turnings ; and on the South Side i is 
to be depoſited the Droſs or Calx. | 

A Muffle or Mould of malleable Iron is to be 
ſcrewed and luted over the hot Hearth. The 
four Sides of the Muffle next the Hearth are to 


have horizontal Lips or Rims projecting half an 


Inch: and Screws are to be driven, throu' 
Holes drilled at proper Diftances, into the Hearth. 


The Sides are to riſe upright a Couple of Inches: 


cloſing,” as they riſe, in the Form of a hollow 


Cylinder, one Foot in Diameter, and perhaps a 


Yard above the Hearth : which is now converted 


into a Gaſs-Steam- Engine. 
It is propoſed to ſtrew over the Hot-boar th a 


thin Layer'of Borings, one Tenth of an Inch 


thick; to which Layer when red hot, the boiling 
Sem! is to be applied. The extricated Gaſs is 


to be conveyed from the Top of the Cylinder, 


by Means of an extended Trunk of Tin, and 


vatniſhed Linen, into a Tub of cold Water kept 


continually flowing over, into which a few Lumps 
of quick Lime are thrown : and from thence the 


Dais is to riſe into the Balloon. 


431. The Iron, whether Filings or Turnings, 


proper for Inflation, muſt be bright ; wholly free 


from Chips, Bits of Wood, and all heteroge- 
neous Particles : but particularly RUST, and 
GREASE : Jeſs than a cubic Inch of the latter, 
woud ſpoil a Ton of the brighteſt, and otherwiſe 
the beſt prepared Materials, (Section 339.) 


WITH ASS PROCURED BY MEANS OF STEAM. | 


A Day or two only, before a Balloon is in- 


flated; the proper Quantity of bright Iron ſhoud 


be heated RED HOT in Charcoal, and ſuffered to 
go cold, 

For Want of this ſimple Preparation of the 
Iron, the Gaſs has proved defective in Point of 
LEVITY : altho' the Balloon appeared fully in- 
Hated, 

This Misfortune happened at PS, 
and other Places. | 

432. The Deſideratum is, quickly to apply, and 
remove the Borings, keeping the Machine nearly 
Air-tight. For, it is zow well known, that the 
Gaſs will explode, if one-third Part of common 
Air be introduced: or, if leſs; it may unite with 
the Gaſs, and detract from its Levity. 

433. The following Particulars may likewiſe be 
conſidered as an Improvement. 

1 «74 

„ 10 ay a Plate of Iron, Braſs, or Copper, 
over the Hearth ; which, if made of ca/# Iron, 
will be apt to crack, in Contact with the Steam; 
and will alſo unite with and concrete the Iron 
Turnings or Gun- Borings into a ſolid Maſs, 
that woud be ſeparated with Difficulty. 
28. To make the Droſs-Pit in the Form of a 
hollow Wedge, narrow at the Top: ſcrewing 


and luting it to the South Side of the Hearth. It. 
ſhoud hold the Droſs ariſing from a Ton of 


Borings ; which will be ſufficient for the In 
tion of a Balloon, to carry one Perſon. 

3. On the North Side is to be erected a Plat- 
form of Brick, a Yard ſquare, floored with a 
Plate of Iron: the inſide Surface to be even with 
the Bottom of the Hearth, 

5 . The 
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4. The Ton of Borings i is to be placed on the IS 
Flour, and covered with another Muffle, ſecured 
and luted to the Side of the Heatth : having a 
Communication of two Inches high, and one 
Yard wide, with the Bottonr of the Hearth : as 
the Droſs-Pit has, 

5. A Braſs or Copper Rake is to remain within 
the two Muffles: to preſs forward the Borings, 


| ſpread them over the Hearth ; ftir them fre- 


quently ;—by turning the Inſtnmént, ſerape 
them into the Droſs-Pit; ; and apply freſh from 
the Depoſit. 

6. To perform theſe manual Operations 
within the Machine kept Air-tight; it will be 
neceſſary, at the exterior End of the Muffle, to 
faſten a ſtrong leathern Cafe, made very, wide 
and pliant, and two Yards long: into which the 
End of the Rake- Handle: is to be inferted. 

III. 
434. The Mode of Operation. 

The Borings being ſpread on the Hearth, and 


ted hot; the Steam Pi pe is to be opened, and in- 


 flantly mut. The Gaſs being ſuddenly extricated; 
the Pipe is to be opened, and ſhut again as be- 
fore: the Borings puſhed into the Drofs-Pit, 
.and a freſh Supply ſpread... This Proceſs to 
be renewed, till the Inflation is complete. 
If it be thought neceſſary to preyent the 


«<LEam from communicating with the whole 


Dep6t of Borings, and ſo evolve too much 
Gaſs; a little Braſs Door with Hinges of the 
_ ſame, might be made to hang from the Top of 
the Communication between the two Muffles: 


which Door opening IR and hanging ver- 
tically, 


4 b &, : i | The 


i i 


| WITH GAS PROCURED BY MEANS OF STEAM. 
tically, woud by the Preſſure of the Gaſs, fop 


up the Open: and yet, if made ſtrong, not pre- 
vent the S of the ere at en 
Times. 4 * N 


435. The Machine woud be leſs complex, with 
one large Mute, ſomewhatlongerNorthand South 
than the Hearth ;z furniſhed with leathern Cafe 
and Rake. Put in the Borings at one End: keep 


the Steam-Pipe always open ; with a Hand at 


the Rake; puſhing away the Droſs, and preſting 
forwards freſh ah” 


436. Farther; it bas Goce occurred, that a 
Machine in the Form of a GUN-BARREL, extended 
in all its Dimenſions, will probably anſwer every 
Intention. 

And of this Kind are the hollow cylindrical 
Tubes, of different Lengths, and about a Foot in 
Diameter, (a) which are cf, for the Conveyance 

of Steam, from the Boiler of a Steam-Engine. 


Such a one, (previouſly lined with a Cylinder 


of Copper, or malleable Iron, to prevent the 
Adheſion of the Borings, when reduced to a 
Calx by the Admiffion of Steam ;) might be 
placed horizontally over a Stove, (with or without 
a Chimney) and ſurrounded with red hot Coals, 

The Ton of Borings might be depoſited at 
one End of the Tube; and, by Means of be 
Air-tight flexible leathern Caſe, be preſſed with | 
2 Rake, gradually into the Fire, and beyond it 
when calcined. 

Care muſt be taken to make the Apparatus 
nearly Air-tight, 


(a) The Diameter may be enlarged, 


4 
*. : 
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ON THE CHEAPEST METHOD or INFLATION, 


The Steam ſhoud paſs into the. Tube, from 
below : and the Gaſs be conducted towards the 
Balloon throu' another Iron Cylinder, nearly 
equal in Diameter and at right Angles with the 


rrſt; lying alſo in an horizontal Direction 5 a= 


| long the Ground. 


The Tubes might be forged or caft, ſo as to 
form but one rectangular Piece. 

The further End of the ſecond Tube dd 
communicate with a third, made of Tin, and bent 
downwards about a Foot; thence at right An- 
gles, for ſix Inches: then to riſe up, alſo at 


right Angles, the Length of ſix Inches more. 


The Tin Tube is to deſcend into a Ciſtern of 
cold Water, made to flow over continually, by a 
freſh Supply ; and into which, a few Lumps of 
Quicklime ſhoud be thrown. ... | 

The Gaſs, which will prefs ipwards throu” 


the Water, «is to be received into an inverted 


Funnel, and thence (as in Section 339, Art. 2.) 


conveyed to the Balloon. 
VI. 
437. The following Alterations woud ſuper- 


ſede the Uſe of the Rake, and /eathern Caſes: the 


* 


latter of which, by any accidental Crack or Flaw 


in the Leather, might admit a ſufficient Quanti- 
ty of common Air to produce an Exploſion, 
The cylindric Form of the Copper, or 


<#Alleable Iron (to be uſed as a Lining for the 


Tube) is to be changed, into that of a half C- 


linder, or inverted Muffle: and to be perforated 
with ſmall Holes, 

This Muffle is to be nearly filled with a Ton 
of Iron Borings: (the Ends to be made up, to 


prevent the Borings from falling out into the 


Tube; ) 
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Tube ;) the Muffle itſelf is to be ſupported by a 
Cradle (a) of the fame Form, made of 8rroxG 
Copper Wire, (ö) like the open Jron-Wire-Fen- 
ders: and the whole is to be thruſt into the 
Tube. | 5 | 
The Length of the Muffle depends on the 
Quantity of Borings that are intended to be uſed. 
The Ends of the Tube ſhoud not be made ſo 
ſtrong as the Tube itſelf: that, if an Exploſion 
happens, they may give way firſt, and prevent a 
Rupture of the Tube: not that any Danger is 
to be apprehended, that ſuch an Event will take 
Place, ſo long as the Steam-Pipe is attended to, 
by a proper Perſon : the above Caution being 
only given, to prevent a Poſſibility of Rupture. 
Each End ſhoud be caſt, or forged with a hol- 
low Handle; and ſhoud ſcrew into the Tube. 
The Length of the Tube ſhoud be ſuch, that 
the Perſon who attends the Steam-Pipe, ſhoud 
feel no Inconvenience from the Heat of the Fire. 
Nine Feet woud therefore be a proper Length: 
the conducting Tube the ſame, 
Within fix Inches from each End of the Tube 
which holds the Borings, a Hole, half an Inch 2 
in Diameter ſhoud be drilled acroſs the Middle 


of the Tube, in an horizontal Direction. ern? 
Into theſe, an Iron Axis is to be fitted, (foas to 
take out occaſionally) and paſs throu' the Tube: each _ 


End of the Axis is to project outwards a Coupe 
of Inches, and to be made ſquare, for the Socket 
cf a ſtrong Iron Winch or Handle. | | 

1 „ Each 
(a) By Means of the Cradle, Both are more eaſily moved: 
the Muffle is prevented from adhering to the Tube; and Steam 


v Þ admitted to the Borings. 
/ (b) Copper ſuſtaining a red Heat, better than Iron ; the 


latter of which, ca/cines with Steam, or, in cooling, 


ON THE CHEAPEST METHOD or INFLATION, 

Fach Axis tobe furniſhed with a ſtromg Chain, 
of equal Length with the Tube; one End of 
which Chain is to be riveted, or otherwiſe fixed, 

to the Middle of the Axis; ** the other, to ba 
faſtened occaſionally to one Extremity of the Cradle 
and Muffle : the ſecond Axis and Chain j in like | 
Manner, to the other Extremity. þ 

The Muffle is to be placed in the Cradle 2 
both are then to be thruſt into the Tube, and 
| faſtened to the Chain at the farther Axis: in 
which Pofition the Muffle may be filled with 
Borings, and gradually drawn into the Tube; 

till the ſame End has reached the Center of the | 
Fire. The nearer End is then to be hooked by 
the nearer Chain, tap wrapped round the 
nearer Axis: and the light Iron Caps to be 
- ſcrewed on each End of the Tube. | 
438. The Boiler for Steam may be fixed on any 
Part of the Tube near the Fire, and near the 
oppoſite Axis; ſo that one Perſon may attend 
both the Steam Pipe, and Axis. The Steam to 
be conveyed throu” a ſmall Orifice made in the 
Bottom of the Tube, between the fame Axis and 
the Fire. ; 

4.39. As ſoon as the Materials, above the Center 
of the Fire, are ſuppoſed to be red hot, the Steam- 
Pipe is to be opened for a Moment and shur 
| AGAIN. The extricated Gaſs will be inſtantly 
"HEARD, ruſhing throu” the Veſſel of cold Water; ; 
and as inſtantly sEEx to ſwell the varniſhed Linen- 
Trunk as it paſſes into the Balloon. 

The Steam-Pipe is to be regulated by theſe 
infallible Signals: and the Proceſs continued, 
til] that nity of Borings, that was in the 

f Center 
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— 


Center of the Fire, and conſequently red hot, 
is ſuppoſed to be calcined. ' 
At which Time, the Handles are to be applied 


to the Axis, and the Cradle and Muffle drawn 


5 or 6 Inches forward into the Fire. 


When drawn too far ; Recourſe muſt be had 


to the ſecond Axis. 


440, If great Expedition is required, two or 
three Conductors from the ſame Tube may be 
uſed: and, at the Diſtance of ſix or ſeven Feet 


from the Fire, Tin-Conduftors may be added; ta- 
king Care that they are — applied, — con- 
e Air-tigbt. 
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